MHUHHUCTEPCTBO NPOCBEIEHHUSI POCCUICKOI PEJAEPALIUU
MunncreperBo o6pazosanus Omckoii o61acTn
KomuTer no 06pazoBannio A30BcKkoro HeMeKOro HALMOHAIBLHOIO paiiona

MBOY "Cerus6aiickas OOILI"

PACCMOTPEHO COI''TACOBAHO
IIMO yuureneit 3aM. AMpeKTopa no YBP
/4 U

MomoHosa B. XK, Yynembaera K .X.

IIpotokon Ne |
or «/9» 04 2024r.

PABOYAS TIPOTPAMMA
(ID 23266803)

yuebnoro npeamera «Xumus»(Ba3osbtii YPOBeHb)

Juisa obyvaromuxcs 8-9 knaccos

a. Cerusdaii 2024



MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo XMMUU Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJIcHa Ha OCHOBE TpeOOBaHUM K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeNbHOM  MPOrpaMMbl  OCHOBHOTO  0OOIIero  oOpa3oBaHus,
npeacrasieHHbix B ®I'OC OO0, a Ttakxke Ha oOcHOBe GeaepabHON
paboueil mporpaMMbl BOCIIUTAHUSA M C YYETOM KOHIIEHIUU MPENOIaBaHUs
ydeOHOro mpeameTa «XHUMHA» B 00pa30BaTEIbHBIX OpraHHU3AIHUIX
Pocculickon ®@enepanumu.

[IporpaMMa 10 XuMUU [Aa€T TPENCTaBICHHE O IENAX, OOIen
CTpaTeruu OOy4eHHMs, BOCIUTAHUS U PA3BUTUSI O0YUAIOIIUXCSl CPEICTBAMU
y4eOHOro  mIpeaMeTa, YCTaHaBIMBaeT  O0s3aTEIbHOE  MPEIMETHOE
collepKaHue, TMpEeAyCMAaTpUBAET pacHpelesieHne €ero Io Kiaccam H
CTPYKTYPUPOBAaHHE MO pasziesaM M TeMaM [porpaMMmbl MO XHUMHH,
ONpENENsieT  KOJWYECTBEHHbIE W  KAYECTBEHHBIE  XAPAKTEPUCTUKU
COJIEpKaHUsl, PEKOMEHIyEMYIO IOCIEAOBATEIIBHOCTh M3YYEHUSI XHUMHH C
y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKH y4eOHOTO
Ipolecca, BO3PACTHBIX OCOOCHHOCTEW OOYYaroIIUXCS, ONpENeseT
BO3MOYKHOCTH TIpeIMETa /i peaju3alud TpeOOBaHUM K pe3ysbTaram
OCBOEHHSI OCHOBHOI 00pa3oBaTeiIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHus, a Takke TpeOOBaHUW K pe3yibTaTaM OOydeHHUS
XUMUU Ha YPOBHE LI€JIEH M3y4eHHUsl MPeAMETa U OCHOBHBIX BUJIOB y4EOHO-
MO3HABATEJIbHON JESATENIbHOCTH O0yYaroulerocs Mo OCBOCHHUIO Y4YeOHOro
COJIEp KaHMUSI.

3HaHHUE XUMUU CITYKUT OCHOBOM A1l POPMHUPOBAHUS MUPOBO33PEHUS
oOyuyarolerocsi, €ro MpeACcTaBIEHUH O MaTepUaJbHOM EIMHCTBE MHpA,
BAXHYIO pOJIb UIpaloT (opMHUpyeMble XUMHUEH MPEACTABICHUS O
B3aMMOINPEBPAILLIEHUAX SHEPIMU U 00 SBONIOLUMU BEUIECTB B MPHUPOIE, O
OyTAX pelieHus TJI00aldbHBIX  NPOOJIEM  YCTOMYMBOTO  pa3BUTHSA
YEJIOBEUYECTBA — CHIPbEBOM, DHEPreTUUECKOM, MUIIEBOM U 3KOJIOTUYECKOU
0e301macHOCTH, IPOOIIEM 3PaBOOXPAHEHHUSL.

N3yuenue xumun:

CIIOCOOCTBYET peaiu3aldyd BO3MOXHOCTEW JUIsi CaMOpa3BUTHUS U
dbopMUpOBaHUSA KYJIBTYpPBHl JUYHOCTH, €€ oOmei U (PyHKIHMOHATHHON
I'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHHE MBIIUICHUS W TBOPUYECKHUX
CIIOCOOHOCTEM O00yYarolMXCsl, HaBBIKOB HMX CaMOCTOSITEIbHOM Yy4ueOHOM
NeSATEIbHOCTH, JKCIIEPUMEHTAIBHBIX W  HUCCJIEN0BATENbCKUX YMEHUH,



HEOOXOJMMBIX KaK B MOBCEIHEBHOW XHM3HU, TaK U B MpodecCHOHATBHOM
JEATEIIbHOCTH;

3HAKOMUT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIabIBACT
OCHOBBI LIEJIOCTHOTO B3IJI1a HA €IUHCTBO MIPUPOJBI U YEIOBEKA, SBIISIETCS
OTBETCTBEHHBIM JTalloM B  (POPMUPOBAHHWU  €CTECTBEHHO--HAYYHOU
I'PaMOTHOCTH O0YyYarOIIUXCs;

CcrocoOCTBYeT  (OPMUPOBAHUIO  I[IEHHOCTHOTO  OTHOIICHHUS K
€CTECTBEHHO--HAYYHbIM 3HAaHUSM, K MPUPOJIE, K YEIIOBEKY, BHOCHUT CBOM
BKJIAJ] B 9KOJIOTHYECKOE 00pa3oBaHUe 00yYaroINXCsl.

JlanHple HampaBieHUs B OOyYE€HHHM XUMHUU OOECIEUMBAIOTCS
cnenuUKoil cojepxkaHus YueOHOTO TMpeaMeTa, KOTOPBIM  SBIAETCS
NEeAarornyecky aJarnTHPOBAHHBIM OTpakKeHHEM 0a30BOM HayKM XMMHUU Ha
ONIPEAECIEHHOM JTalle €€ pa3BUTUA.

Kypc xumuum Ha ypoBHE OCHOBHOro 0O0miero o0Opa3oBaHUA
OPUEHTHPOBAH Ha OCBOEHUE OOYYAIOIIMMHUCA CHUCTEMbI NEPBOHAYAIBHBIX
NOHATUN XMMHUH, OCHOB HEOPraHUYECKON XUMHUU M HEKOTOPBIX OTAEIIBHBIX
3HAYMMBIX ITOHATUNA OPraHUYECKON XUMHH.

CrpykTypa conepKaHusi MpPOrpaMMbl 1O XMUMHH c(OpMUpOBaHa Ha
OCHOBE CUCTEMHOIO MOoAxo/a K €€ n3ydueHuro. CoepkaHue CKIAabIBACTCS
U3 CUCTEMBI NMOHATHA O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI
MOHATHUM O XUMHYeCKOoW peakiuu. O0e 3TH CHUCTEMBI CTPYKTYPHO
OpPTraHMW30BaHbl IO MNPHUHIUITY IOCIEAOBATEIBHOIO PA3BUTHS 3HAHWM Ha
OCHOBE TEOPETUUECKUX MTPEACTABICHUN Pa3HOTO YPOBHS:

—  aTOMHO--MOJIEKYJSIDHOTO  Y4YE€HHSI  KaK  OCHOBBI  BCETO
€CTECTBO3HAHN,

— Ilepnoanueckoro 3akoHa [[. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHa
XUMUH;

— YUY€HHUS O CTPOEHUU aTOMa U XUMUYECKOH CBA3H;

— NIPEICTaBICHUN 00 INEKTPOIUTUYECKON TUCCOLMALMU BEUIECTB B
pacTBopax.

Teopernyeckne 3HaHUS pPacCMATPUBAKOTCS HA OCHOBE 3MIMPUYECKH
MOJIYYEHHBIX M OCMBICJIICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT
OJTHOTO ypPOBHS K JApPYroMy, BBINOJHSAA (YHKIMM OOBSCHEHUS U
IIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOKHOCTEM IMPAKTHUYECKOIO
NPUMEHEHUS U NOJIYYECHHS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl MO XHUMHH CIOCOOCTBYET (DOPMHUPOBAHUIO
IIPEICTABJICHNUS] 0 XUMUYECKON COCTABISAIOLIECH HAyYHOM KapTHUHBI MUpa B
JIOTUKE €€ CUCTEMHOM NPUPOJbI, HEHHOCTHOTO OTHOLIEHUS K HAyYHOMY
3HAHMIO M METOJaM MO3HaHUs B Hayke. M3ydeHHe XMMUU HPOUCXOIUT C



NPUBJICUYCHUEM 3HAHMM U3 paHee U3YYEHHBIX YYEOHBIX MPEJIMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 kinacce» u «Pusnka. 7 Kiacey.

[Ipyn u3ydeHHH XUMHUU TPOUCXOAUT (HOPMHUPOBAHHE 3HAHUN OCHOB
XUMHUYECKOM HayKHM Kak o00JIacTh COBPEMEHHOTO0 eCTECTBO3HAHMUS,
IPAKTUYECKON JESATEIbHOCTH 4YeJIOBEKa M KaK OJHOr0 U3 KOMIIOHEHTOB
MUPOBOM  KyJIbTypbl. 3ajada ydeOHOTO TpeMeTa COCTOMT B
GbOpMHpPOBAHUU CHUCTEMbl XUMHUYECKUX 3HAHUW — BaXHEHIIMX (PaKTOB,
MOHSTUN, 32aKOHOB U TEOPETHUUECKHUX MOJOKEHUH, TOCTYIHBIX 0000IIeHNI
MHUPOBO33PEHUYECKOTO XapaAKTEPA, A3bIKA HAYKH, B IPUOOIIEHNHN K HAYYHBIM
METOJaM TO3HAHUSI MPU H3YYEHUU BEIIECTB MU XUMHUUYECKUX PEAKIUM, B
GbopMHpPOBaHUU U PA3BUTUU MO3HABATEIbHBIX YMEHUN U UX IPUMEHEHUU B
y4e0OHO-T0O3HABATEIbHON M Y4eOHO-HCCIEA0BATEIbCKON J1€ATENbHOCTH,
OCBOGHMU TMpaBui  0Oe3omacHOro oOpalleHuss C  BelIeCTBaMU B
MTOBCEHEBHOM KU3HHU.

[Ipn u3ydyeHHH XUMUU Ha YpPOBHE OCHOBHOTO OOIIETr0 OOpa3oBaHUs
Ba)KHOE 3HAYEHUE MPUOOpPENI TaKKe 1eJ1, KaK:

— (popMupOBaHUE HMHTEJUIEKTYyaJIbHO PAa3BUTOM JIMUHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIHOMY TIPUHSATHIO
pelieHui, criocoOHON aAanTUPOBATHCS K OBICTPO MEHSIOIMIUMCS YCIOBUIM
KU3HH,

— HampaBJIEHHOCTh OOYYEHUsS Ha CHUCTEMAaTHUYECKOE MPHOOLIEHUE
oOydJarommxcss K CaMOCTOSATEIbHOM T03HABATENHLHON JESTEIbHOCTH,
HAay4YHBIM MeETOAaM TMO3HaHUs, (HOPMHUPYIOIIUM MOTHBALIMIO U Pa3BUTHE
CITOCOOHOCTEH K XMMHH;

— o0ecrnieyeHWe YCIOBUM, CIOCOOCTBYIOIIMX  MPUOOPETCHUIO
OoOy4YarolMMHUCS OMbITa Pa3HOOOpPa3HOM JEATENbHOCTU, TO3HAHUS U
CaMOIIO3HAHUS,  KJIIOUEBBIX  HABBIKOB  (KJIIOUEBBIX  KOMIIETEHIIUMN),
MMEIOIIMX YHUBEPCAIbHOE 3HAUCHUE JIJI PA3JIMYHbBIX BUJIOB JEATEIbHOCTH;

— (opmupoBanue o6miel GyHKIIMOHATHHOW M €CTECTBEHHO-HAYYHON
I'PaMOTHOCTH, B TOM YHCJE yMEHUN OOBSICHATh U OILICHUBATH SIBICHUS
OKPY’KalOLIEro MHpPA, HCHOJIb3ysl 3HAHUS U OMbIT, MOJYyYEHHBIE MpHU
W3YUYCHUHM XUMUH, IPUMEHSITh UX TIPU PEIICHUH MPOOJIeM B MOBCEIHEBHOM
YKU3HU U TPYJIOBOM JIEATEIIbHOCTH;

— (dopmupoBaHue y 0O0ydYaromuxcsi TYMaHUCTUYECKUX OTHOLIECHUH,
MOHWMAHMS [ICHHOCTH XWUMHUYECKUX 3HAHUU 711 BRIPAOOTKH SKOJOTHYECKU
11e71eco00pa3HOTO MOBEACHUS B OBITY U TPYJIOBOM NESITEIBLHOCTH B LIEIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKArOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBAIMHU K O0yUEHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO
¥ CaMOBOCITUTAaHUIO Ha OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX IEHHOCTEM,



TOTOBHOCTH K OCO3HAaHHOMY BBIOODY TpOQWIS W HampaBICHHOCTU
JaNbHEUIIET0 00yUeHUsI.

OO011iee 4KMCIIO YacoB, OTBEAEHHBIX NJIsi U3YUYCHHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 vyacoB: B 8 kinacce — 68
yacoB (2 Jaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponb XUMUM B )KU3HU YEIOBEKA. XUMUS B CUCTEME
HayKk. Tenma u BemectBa. dusnmyeckrne CBOICTBAa BEIIECTB. ArperaTtHoe
cocTtosiHue BemecTB. [loHATHE O MeTONax MO3HAHUS B XUMHUH. UHCTBIE
BellecTBa U cMecH. CriocoObl pa3/iesieHHs] CMECEH.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE 311€MEHThI. CHMBOJIBI XUMHYECKUX
anemMeHTOB. IIpocThie W CIOXHBIE BeleCTBA. ATOMHO-MOJEKYISIPHOE
y4EHHUE.

Xumuueckas — gopMyna. BaleHTHOCTP  aTOMOB  XMMHUYECKHX
AJIEMEHTOB. 3aKOH IIOCTOSHCTBA cocTaBa BewecTB. OTHOCHUTENbHAs
atomMHasg macca. OTHOcUTENIbHAs MOJIEKYJsipHass macca. MaccoBas A0
XUMHUYECKOTO DJIIEMEHTA B COEIUHECHHH.

KommuectBo BemectBa. Mouib. Mossiprass Macca. B3aumocBsa3b
KOJIMYECTBA, MACChl M UUCIIa CTPYKTYPHBIX €IUHUIL BellecTBa. Pacuérsl mo
dbopMynaM XUMHUYECKUX COSTUHEHUM.

@u3NUecKUe M XUMUYECKUE SIBJICHUA. XUMHUUYECKas peakuus u eé
MpPU3HAKU. 3aKOH COXPAHEHHUS] MacChl BEHIECTB. XMMUYECKUE YpPAaBHEHMUSL.
Knaccudpukanuss XuMHAYECKUX peakiuil (COSTUHEHMS, Pa3JIOkKEHUS,
3aMelleHus, 0OMeHa).

Xumuueckuii IKCcnepumenm:

3HAKOMCTBO C XHMHYECKOM TIOCYJIOM, TMpaBWwjiaMu pabOThl B
nabopaTopuu U npuéMamu oOpalieHus ¢ J1a0opaTOPHBIM 000PYIOBAHUEM,
U3Y4YEHUE U ONHUCaHUe (PU3NYECKHX CBOMCTB 0Opa3LOB HEOPraHUYECKUX
BEIECTB, HaOmoneHne (Qusndeckux (IJIaBJICHUE BOCKA, TasHUE JIbJa,
pacTUpaHUe caxapa B CTYNKE, KWUINEHUE M KOHAEHCALUS BOIbI) H
XUMHUYECKUX (FOpEHUE CBEYHM, MPOKAIMBAHUE MEIHOW IPOBOJIOKH,
B3aMMO/ICHCTBUE Mejla C KHUCJIOTOM) SIBJICHUM, HAOJIOJICHHE W OMHCaHUE
MPU3HAKOB TMPOTEKaHUS XUMHUYECKHX peakiuil (pas3noxeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKEHUE
rugpokcuga meau (II) mpu HarpeBaHuu, B3aUMOIECHCTBHE Kele3a C
pactBopoM comu meau (II), mzydenue crocoOOB paszzeneHusi cMeceil:
MOMOIII0O MarHuta, (UIBTPOBAHWE, BbIMApPUBAHUE, JTUCTUIUISAINSA,
xpomarorpadus, IpoBeJeHNE OYUCTKU MOBAPEHHON COJIM, HAOIO/IEHUE U



OMMCAHUE pE3yJIbTATOB MPOBEIACHUS OMNbITA, HWILIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUSI MacCChl, CO3/IaHNE MOJIeJIeld MOJIEKYJT (IIapOCTEPIKHEBBIX ).

BaxxHelue npeacTaBuTe M HCOPraHUYECKUX BelIeCTB

Bo3ayx — cMmech razoB. CocraB Bo3ayxa. Kucmopon — 3yneMeHT u
npocroe BemiecTBo. HaxoxkneHue kuciopoaa B mpupojie, (puamyeckue u
XUMHUYeCKue cBoMcTBa (peakuuu ropeHus). Oxkcunbl. [lpumenenue
kuciopoga. CnocoObl TMOJy4YeHUs KUCIOopojJa B JlabopaTopuu |
npomeluieHHOCTH.  KpyroBopor kucimopoma B npupone. O30H  —
AJUTOTPOIHAS MOAU(PUKALIMS KACTIOPOA.

TeroBolt  A(PexkT XUMUYECKONM peakluu, TEePMOXUMUUYECKHE
YPaBHEHUSI, 3K30- U SHJIOTEPMHUUYECKUE peakluu. TOILUIMBO: YIroiab U METaH.
3arpsi3HEHHE BO3/yXa, YCWJIEHHE IapHUKOBOro 3¢@dexra, paspylieHue
030HOBOTO CJIOSI.

Bopopon — aneMeHT u nipoctoe BeniecTBo. HaxoxaeHne Bogopoaa B
npupoze, Gpuanyeckue W XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
noxyuyeHus. KucimoTsl u comnu.

Monsipabiii 00bEM razoB. Pac4éTsl M0 XUMUUECKUM YPAaBHEHUSIM.

dusnueckrue CBOWCTBA BOAbl. Boxa kak pactBoputenb. PacTBOpEL
HacpllieHHbIe 1 HEHACBILIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEILIECTB B
BOJIe. MaccoBas 0l BEIECTBA B pacTBOpPE. XMMHUUYECKHUE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpOB B IIPUPOJIE U B )KU3HU YeloBeKa. Kpyrosopor
BOJIBI B TPUPOAE. 3arpsA3HCHUE NPUPOAHBIX BoA. OXpaHa W OYMCTKA
MPUPOIHBIX BOJ.

Knaccuduxarus HEOPTaHUYECKUX COEIMHECHUM. Okcuap.
Knaccudukanmsa okcuaoB: coieobpasyromue (OCHOBHBIE, KHCIOTHBIE,
amdortepHbie) U  HecojeoOpazyromme. HoMeHknaTypa  OKCHIOB.
PU3UYECKUE U XUMUYECKHUE CBOMCTBA OKCUIOB. [loiryuyeHne OKCuIoB.

OcnoBanust. Knaccudukanusi oCHOBaHUH: MIETOYN U HEPACTBOPUMBIS
ocHoBaHusA. HomeHknarypa ocHoBanui. @Pusnueckue M XUMHYECKHE
CBOMCTBa OCHOBaHUU. [lonydyeHne OCHOBaHUN.

Kucnorel. Knaccudukarmuss  kucior. HomeHkiarypa  KHUCIOT.
DU3UYECKUE U XUMUYECKUE CBOWCTBA KUCIIOT. Pl aKTUBHOCTH METAJUIOB
H. H. bekerosa. [losy4yenue Kucnor.

Conu. Homenknarypa coneil. @u3nueckue U XMMUYECKHE CBOICTBA
coneu. [Tonyuenne comnei.



['eHeTrueckas CBA3b MEXK/Y KJIACCAMU HEOPTAaHUYECKUX COCTMHEHUN.

Xumuyeckuii IKChepumenm:

KaueCTBEHHOE OIPEJEICHUE COJIEpKAaHUSI KHUCIOpoAa B BO3IYXE,
MoJyuyeHue, coOnpanue, paclio3HaBaHUE U M3YUYCHUE CBOICTB KUCIIOPOJA,
HAOJIOZICHUE B3aMMOJICUCTBHSI BEUIECTB C KHUCJIOPOJOM U  YCJIOBHUS
BO3HMKHOBEHHUSI M TMpeKpalieHusi ropeHus (moskapa), O3HAKOMIIEHHUE C
oOpa3llaMi OKCHJOB M ONHUCAaHUE WX CBOMCTB, IMOJy4Y€HHUE, COOHpaHue,
pacrio3dHaBaHME€ M HU3y4YEHUE  CBOMCTB  Bojaopoaa  (ropeHue),
B3aUMOJIelicTBHE Bojgopodaa ¢ okcugoM wmeau (1) (Bo3MoxkHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), HaOMIOJCHHE OOpa3lioB BEIIECTB
KOJIMYECTBOM | MOJIb, MCCIIEOBAHNE OCOOCHHOCTEHM pacTBOPEHUS BEIIECTB
C pa3IMYHOM  PaCTBOPUMOCTBIO, MPUTOTOBIEHHWE  PACTBOPOB  C

ONpPEEIEHHON MacCOBOU J0JIEn PacTBOPEHHOTO BEILIECTBA,
B3aMMOJICHCTBUE BOJIbI C METAJLIaMU (HAaTPUEM U KalibI[ueM) (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), UCCIIEIOBAaHHE o0pa3ioB

HEOPTaHUYECKUX BEUIECTB PA3IMYHBIX KIACCOB, HAONIOJCHHE HU3MEHEHUS
OKpacKM HWHIMKATOPOB B pACTBOpax KHUCIOT W MIEIOYEH, H3y4YCHHUE
B3aumoencTBus okcuaa Meau (II) ¢ pacTBopoM cepHOM KUCIIOTBI, KUCIIOT
C MeETajulaMH, PEAKUMM HEeUTpaIU3aluu, IOJyYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHME OJHOIO METajUla JIPYTMM M3 pacTBOpa COJIH,
pelIeHne SKCIIEPUMEHTANBHBIX 3aJad M0 Teme «BaxHenmme Kiaccel
HEOPTaHUYECKUX COEAUHEHUID.

IHepuoanyeckuii 3akoH u Ilepuoanyeckasi cucreMa XMMHYECKHX
3jiemeHTOB JI. . MenpaesieeBa. CTpoeHne aToMOB. XHMHYECKAS CBA3b.
OKHCANTETBLHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[IepBble MOMBITKH KIACCU(PUKALIMK XUMUYECKHX 3eMeHTOB. [loHaTue
O Trpynmax CXOJHBIX OJJIEMEHTOB (ILEJOYHbIE U IIEIOYHO3EMEIbHBIC
METaJUIbl, TaJOTeHbl, WHEPTHBIC Ta3bl). DJIIEMEHTHI, KOTOPBhIE OOpPa3yrOT
amM(pOTEpHBIC OKCUIBI U TUAPOKCHUIBI.

[lepuonnueckuin 3akoH. Ilepuoamyeckas cucremMa XHUMUYECKUX
sanemeHToB [[. . MenneneeBa. KoporkonepruoaHas U JJIMHHONIEPUOIHAS
dbopmbr  Tlepuoanueckoit cucTemMbl XUMHYECKUX odiemeHtoB J[. M.
MenpeneeBa. Ilepuoast m rpynnbel. PHU3HYECKHM CMBICT MNOPSAKOBOTO
HOMEpa, HOMEPOB NEPUOIA U IPYIIIBI DJIEMEHTA.



Ctpoenue aromoB. CocTaB aTOMHBIX sijep. M30TOmNbI. DJIEKTPOHBI.
CtpoeHue »dJIEKTPOHHBIX O00JOYEeK aTOMOB MEpBbIX 20 XHUMHYECKUX
anemeHToB [lepnonnueckont cucremsl . . MenneneeBa. XapakTrepucTuka
XAMHUYECKOTO 3JIEMEHTA MO €ro MoJ0XKeHuto B [lepuonnueckon cucreme /l.
H. Menneneesna.

3aKOHOMEPHOCTH  HM3MEHEHUA  paguyca aTOMOB  XMMHYECKUX
AJIEMEHTOB, METAJUIMYECKUX M HEMETAUIMYECKHUX CBOMCTB MO TpyIaM Hu
nepuoaam.

3nauenue Ilepmogmueckoro 3akoHa u IleproanyYecko CHUCTEMBI
XUMHYECKUX DJJEMEHTOB ISl pa3BUTHS Hayku U Tmpaktuku. J[. .
MeneneeB — y4€HbIA U TPAKIAHUH.

Xumuyeckas cBsi3b. KoBaneHTHas (mojsipHas W HEMOJISIPHAs) CBS3b.
DIEeKTPOOTPUIIATETLHOCTh XUMUUECKUX AJIEMEHTOB. lOHHAsI CBS3b.

Crenenpb okuciieHus. OKUCIUTEIHHO--BOCCTAHOBUTEIbHBIE PEAKIIUU.
[Iporiecchl OKUCIICHUSI U BOCCTAaHOBJIECHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnepumenm:

U3yueHHEe  Oo0pa3loB  BEHIECTB  METAUIOB W HEMETaJUIOB,
B3aMMOJICHCTBUE TUJIPOKCHUJA IIUHKA C PACTBOPAMH KHUCIOT U IIEIOYEH,
MPOBEJICHUE ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPHl  OKUCIUTEILHO-
BOCCTAaHOBHUTEIBHBIX  peakiuid  (TopeHue, peakuu  paslioKeHUs,
COEJIMHEHHUS ).

Mesicnpeomemmnuwle céasu

Peanuzanusa MeXnpeaMETHBIX CBA3€d NPU HM3YYEHHUH XUMHUU B 8
KJIaCCE OCYIIECTBIISICTCS Yepe3 MCIMOJb30BaHUE KaK OOIIUX €CTECTBEHHO-
-HAyYHBIX TOHSATHM, TaK M TOHSATHM, SBISIOMIMXCS CHUCTEMHBIMH JJIS
OTJICJIbHBIX MTPEAMETOB €CTECTBEHHO--HAyYHOTO ITUKJIA.

OO0mue ecTecTBEHHO--HAYUYHbIC TOHSATHS: HAy4YHBIM (pakT, TUIOTE3a,
TEOpHs, 3aKOH, aHalnu3, CHHTE3, KiIacCHupUKAIUs, IEePUOJIUIHOCTD,
HaOJIIOJICHHE, OKCIEPUMEHT, MOJCIMPOBAaHUE, H3MEPEHUE, MOJICIIb,
SIBJICHHE.

dusnka: MaTrepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKIU],
W30TOIIbI, PAAMOAKTUBHOCTh, MOJICKYJIa, JIEKTPUYECKUM 3apsi/l, BEIIEeCTRO,
Telo, O0OBEM, arperaTHoe COCTOSHHE BEIIECTBA, Tra3, (U3HUUICCKHE
BEJIMYMHBI, €IUHUIIBI U3MEPEHUSI, KOCMOC, TUTaHETHI, 3BE3/b1, COHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.



['eorpadus: atmocdepa, runpocdepa, MUHEpaNIbl, TOPHBIE MOPOIbI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasl peaKUMs

[lepnognuecknii 3akoH. Ilepuogmyeckass cucremMa XUMHUYECKUX
sanementoB /. M. Menneneea. CtpoeHne aTomMOB. 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB XMMHUYECKHX DJIEMEHTOB IE€PBBIX TPEX MEPHOJIOB,
Kanus, KaJIbIUd W MX COCIMHEHWM B COOTBETCTBUU C IMOJOXKECHUEM
31eMeHTOB B [lepnoanueckon cucTeMe U CTPOCHUEM X aTOMOB.

CrpoeHue  BemiecTBa:  BHABI ~ XUMHUYECKOM  CBsA3U.  Tumbl
KPUCTAJUIMYECKUX PEUIETOK, 3aBUCHUMOCTb CBOWCTB BEIIECTBA OT THIIA
KPUCTAJUINYECKON PEIIETKU U BUJIa XUMHYECKOM CBSI3U.

Knaccudukanuss W HOMEHKIATypa HEOPraHMYECKUX  BEILECTB.
XUMHAYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJlaccam
HEOPraHUYECKUX COCIUHEHUM, TEeHETHYECKas CBA3b HEOPraHWYECKUX
BEILIECTB.

Knaccuduxaiys XUMUYECKUX PEAKIUA MO Pa3IUdYHBIM IMpPU3HAKAM
(O 4YuCIy U COCTaBY YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIJIOBOMY
b dexTy, Mo M3MEHEHUIO CTETECHEW OKHMCICHUS XMMHUYECKHX SJIEMEHTOB,
1o 00OpaTUMOCTH, M0 YYaCTUIO KaTaau3aropa). JK30- U DHIOTEPMHUUECKUE
pEaKINH, TEPMOXUMHUECKUE YPABHEHUS.

[TonsiTue o ckopoctu XuMH4eckoit peakuuu. [lonsatue 06 0OpaTUMbIX
U HEOOpaTUMBIX XUMHUUYECKUX peakiusix. [loHaTHEe O TOMOTEeHHBIX U
rereporeHHbix peakuusx. [lonstne o xaranmse. [loHsATHE O XMMUYECKOM
paBHOBecUU. PaAKTOPBI, BIUSIOMIME HA CKOPOCTh XUMUUYECKOM PEAKUUU U
MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHUCIUTEIFHO-BOCCTAHOBUTEIIBHBIE PEAKIIUM, DJICKTPOHHBIM OallaHC
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON peakiuu. (CocTaBiieHUE YpaBHEHUUN
OKHCJIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIUN C MCIIOJIb30BAHUEM METOAA
AIEKTPOHHOTO OajaHca.

Teopus  BAEKTPOJUTHUYECKON  JTHUCCOLMALIMU.  DJEKTPOJHUTHI U
HE3JIEKTpouThl. KaTnoHbl, aHMOHBI. MEXaHU3M HCCOIMAIIMN BEIIECTB C
pa3IMUYHBIMU  BHJIAMM XUMHUYECKON CBsi3M. (CTENneHb JUCCOIMALIUM.
CunpHbIC U ClTa0bIe AJICKTPOJIUTHI.



Peakiuun noHHOTO OOMEHa. YCIoBUSI MPOTEKAHUs Peakluid MOHHOTO
oOMeHa, TIOJIHbIE U COKpAIllEHHbIE HOHHBIE YpaBHEHUs peakiuil. CBoHCTBa
KUCJIOT, OCHOBaHMM M COJied B CBET€ TMpEJCTaBICHUN 00
ANEKTPOJIMTUYECKOM Aucconuanuu. KadecTBeHHbIE pEaKIMu Ha HOHBI.
[ToHsATHE O TUIPOIIU3E COJIEH.

Xumuyeckuii IKChepumenm:

O3HAKOMJICHHE €  MOJCISAMH  KPUCTAUIMYECKUX  PEIIETOK
HEOPTaHUYECKUX BEIIECTB — METAJUIOB U HEMETAJUIOB (TpaduTa U anmasa),
CJIOKHBIX BEHIECTB (XJIOpHAA HATpHUs), HCCIEAOBaHUE 3aBUCUMOCTHU
CKOPOCTH XMMHYECKOM pEeakldyd OT BO3JEUCTBHS Pa3IUYHBIX (aKTOPOB,
UCCIIEIOBAHUE BJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IMpolEcca
JUCCOLUAIIMKN KHUCJIOT, Iesoued U cojied (BO3MOXKHO HCMOJb30BaHUE
BHUJICO MAaTEpPHUAJIOB), MPOBEJICHUE OMNBITOB, WIUTIOCTPUPYIOMIUX MPU3HAKU
IPOTEKaHUsI peaklnii HOHHOTO oOMeHa (00pa30BaHHME OCAJKa, BbIJEICHUE
raza, o0Opa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIONINX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakiuii  (ropeHue,  peakiuu
Pa3JIOKEHUSI, COCIUHECHUS), PAClO3HABAaHUE HEOPraHUYECKUX BEIIECTB C
MTOMOIIIBIO KaueCTBEHHBIX peakiui Ha VOHBI, pelieHue
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OO6m1as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble CTeNeHu okuciaeHus. CTpoeHue W (PU3MYECKUE CBOMCTBA
MPOCTBIX BEIIECTB — TAJIOT€HOB. XMMUYECKUE CBOMCTBA HA IpUMEpPE XJIopa
(B3auMojiericTBHE c METaJIJIaMH, HEMETaJUIaMH, 1IEJI0YaMH).
XinopoBonopoa. ColiiHasi KHCIIOTa, XUMUYECKHE CBOMCTBA, IMOJY4YEHHUE,
npuMeHeHue. [[eiicTBhe XJopa M XJIIOPOBOJAOPO/Ia HA OPraHU3M YEJIOBEKA.
Baxnenmme Xa0puabpl 1 UX HAXO0XKJICHUE B IPUPOJIE.

Oo6mast xapakrepuctuka dJeMeHTOB VIA-rpynmel. OcoOGeHHOCTH
CTPOCHHUSI aTOMOB, XapaKTEepHble CTerneHu okucieHus. CTpoeHue u
dbu3nUecKkue CBOMCTBA TMPOCTHIX BEIIECTB — KHUCIOpOAa ¥ CEpHI.
AJOTpOIIHBIE MOAU(HUKAIIUN KUCIOPOJia U cepbl. XMMUYECKUE CBONCTBA
ceprl. CepoBojiopoji, cTpoeHHe, (U3UYECKHE M XUMHYECKHUE CBOMCTBA.
OKcupl cepbl Kak NpeACTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi KUCIOTa,
bu3nYecKue U XUMUYECKHE CBOMCTBA (00IMe Kak MpeaCcTaBUTENS Kiiacca
KUCJIOT U crnenuduueckue). XUMUUECKHUE PeakIuu, JieKallue B OCHOBE



MPOMBIIIUIEHHOTO CIoco0a MOJy4YeHUs CepHOM KHUCIOThL. [lprumeHeHuHe
cepHoi KucCHOThl. Conu CEepHOM KHCIIOTHI, KAayeCTBEHHAas peakIus Ha
cynbdar-uoH. Haxoxnenume cepsl UM €€ COCOIUHEHHH B MPHPOJE.
XHUMHUYECKOE 3arpsi3HEHUE OKpYKarollel Ccpeabl COCAUHEHUSIMU CEpBI
(KUCJTIOTHBIE MOXKIIM, 3arpsA3HEHUE BO3AyXa U BOJOEMOB), CIOCOOBI €ro
MpeI0TBpaIICHHUS.

OO6mast xapaktepucTuka »siaeMeHTOB VA-rpynmbl. OcoOeHHOCTH
CTPOEHUSI  aTOMOB,  XapaKTEpHble  CTENEHH  OKHUCIEHHs.  A30T,
pacnpocTpaHeHUE B Mpupoje, (PU3MYECKHEe U XUMHUYECKHE CBOICTBA.
Kpyrosopot azota B nmpupoje. AMMHAK, €ro GU3NYECKUE U XMUMHUYECKUE
CBOICTBa, Mody4yeHHe U npumeHeHue. Coln aMMOHUS, UX (PU3MUECKHE U
XUMHUYECKUE CBOICTBa, NMpuMeHeHue. KauecTBeHHas peakuus Ha HOHBI
aMMOHUS. A30THasl KHUCIIOTa, €€ MOJydeHHe, (PU3NYECKue U XUMUYECKUE
cBOMCTBa (00IME KaK MPEICTABUTENS Kiacca KUCIOT U creluduueckue).
Hcnonb30BaHUE HUTPATOB M COJIEM aMMOHHUS B Kay€CTBE MHUHEPAJIBHBIX
ynoOpeHuil.  XUMHUYECKOE  3arpsA3HEHHE  OKpyXarolled  cpelsbl
COEIMHEHUSMM a30Ta (KUCIOTHBIE JOKIH, 3arpA3HEHUE BO3/yXa, IOYBHI U
B0oJ1I0EMOB). Docdop, atoTponHbie Moaudukauu Gocdopa, uznueckue
u xummudeckue cpoictBa. Okcua ¢ochopa (V) u dochopHas Kuciora,
¢usznyeckue W XUMHYECKHE CBOWCTBA, IMosydyeHue. Mcnonb3oBaHue
¢docdaToB B KauecTBE MUHEPATIBLHBIX yI00PEHHUIA.

Oo6mast xapakrepuctuka 31aeMeHTOB [VA-rpynmbel. OcoOGeHHOCTH
CTPOEHHUSI aTOMOB, XAapaKTEpHbIE CTENEHU OKHUCJIEHUS. YTIIepon,
aJIJIOTPOIIHbIE MOAU(UKALIUY, PACTIPOCTPAHEHHUE B IPUPOJIE, GPU3NUECKUE U
XUMHUYECKHEe cBoicTBa. AjacopOums. KpyroBopor yriepona B IpHpOJE.
Oxcuppl yriepona, ux (pU3N4eCKue 1 XMUMUYECKUE CBOMCTBA, ICMCTBUE HA
KUBbIE OpPraHU3Mbl, [OJIYYEHUE W MPUMEHEHHE. KOJIOTMYECKUe
npobJieMbl, CBsi3aHHBIE ¢ okcuaoM yriaepoaa (IV), rumotesa rinodaabHOTO
NOTEIJICHUS KJIMMaTa, TapHUKOBBIN 3P (deKT. YTonbHAas KUCIOTa U €€ COJH,
uxX (U3MUecKre M XUMHYECKHE CBOMCTBA, IMOJY4YeHHE U MPUMEHEHHUE.
KauectBennas peakuus Ha KapOOHaT-HOHBIL. Vcnonb30BaHue KapOOHATOB B
OBbITY, MEIULIUHE, TPOMBIIIUIEHHOCTH U CEJIbCKOM XO3SIMCTBE.

[lepBoHayanbHble TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O
COCIMHEHUAX yriepoaa (MeTaH, 3TaH, 3TWJIEH, aleTWIEH, 3TaHoJ,
INIMLEPUH, YKCycHas KucioTa). [IpupoaHble MCTOYHUKH YIJIEBOJIOPOIOB



(yrosb, MpUpPOAHBIN ra3, HEPTH), MPOAYKTH UX MepepaboTKu (OEH3MH), X
poJib B OBITY W MPOMBIIUICHHOCTU. [loHSATHE O OMOJIOTUYECKH BaKHBIX
BEILIECTBAX: XKUPaX, OEJIKax, yrJieBOJaX — M UX POJU B KU3HMU YEJIOBEKA.
MarepuanbHOe €TUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHECHUIA.

Kpemuunii, ero ¢usznueckue u XMMUYECKHE CBOWCTBA, MOJYyUYEHUE U
npumeHenue. CoequHeHuss KpeMHus B npupoje. OOume mpeacTaBieHUs
00 oxcune kpemuHus (IV) u kpemHueBod kucinore. CHUITUKATBI, HUX
WCITOJIb30BAaHUE B OBITY, B MPOMBINIJICHHOCTH. BaskHEHIIIE CTPOUTEIbHBIC
MaTepualbl: KEpaMuKa, CTEKII0, IIEMEHT, OE€TOH, *kejae300eToH. [Ipobiembl
0€30MacHOr0 UCIOIb30BAHUS CTPOUTETHHBIX MAaTEPHAIOB B TIOBCEHEBHOM
KU3HH.

Xumuueckuii IKcnepumenm:

u3yueHre oOpas3IOB HEOPraHWYECKUX BEIIECTB, CBONCTB COJITHOU
KHCIIOTBI, TIPOBEICHWE KAYECTBCHHBIX pPEaKIMA Ha XJIOPUI-UOHBI U
HAOJNIOZICHUE TPU3HAKOB HMX TNPOTEKAHHS, OMBITHI, OTpakarolue
buznueckue M XUMHYECKHE CBOWMCTBA TaJIOTEHOB U WX COCIMHEHHM
(BO3BMOXKHO  HCIOJB30BaHUE  BHJICOMATEPHAIIOB), O3HAKOMJIEHUE C
oOpasiaMu XJIOPUIOB (TajJlOT€HUA0B), O3HAKOMJIEHHUE ¢ 00pasliaMu Cephl U
e€ coenuHEHUAMH (BO3MOXKHO UCIIOJIb30BaHUE BHUIECOMATEPUAIIOB),
HaOIOJICHWEe  Tporiecca  OOyrJIMBaHUSA — caxapa 1o JeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KHCJIOTHI, U3YUYCHUE XHMHUYECKUX CBOWCTB
pa30aBICHHON CEpPHOM KHUCIIOTHI, MPOBEJACHUE KAYECTBEHHOW peakIuy Ha
cysibpaT-uoH U HAOIIOJICHUE MpHU3HaKa €€ MPOTEKAHUs, 0O3HAKOMJICHUE C
dbu3ndeckuMu cBOMCTBaMH a30Ta, Gocdopa u ux coequHeHUN (BO3ZMOKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), oOpa3iiaMu a30THBIX U (OCHOPHBIX
yaoOpeHuit, mojiydeHue, cooupaHue, paclio3HaBaHWE U U3yYEHUE CBOMCTB
aMMHUaKa, IPOBEJCHHEC KA4YeCTBCHHBIX pEaKIMi HAa WOH aMMOHHS U
dbochar-moH W U3yYCHUE NPU3HAKOB WX MPOTECKAHUsS, B3aMMOJICHCTBUE
KOHIICHTPUPOBAHHON  a30THOM  KHCJIOTBI €  MeOpl0  (BO3MOXHO
WCITIOJIb30BAHUE BUICOMATEPHUATIOB), U3yUYCHUE MOJEICH KPUCTALITUICCKUX
peméTok anmasza, rpadura, (QyJIIepeHa, O3HAKOMIIEHHE C IPOLECcCOM
afcopOlMM  PACTBOPEHHBIX  BEIIECTB  AKTUBUPOBAHHBIM  YIJIEM U
YCTPOMCTBOM TPOTHBOTa3a, IMOJy4YeHWe, COOMpaHHe, pacro3HaBaHUE U
M3Yy4YEHHUE CBOMCTB YIJIEKUCIIOTO Ta3a, MPOBEICHUE KAUYECTBEHHBIX PEAKIIHA
Ha KapOOHAaT W CHJIMKAT-MOHBI M HM3yYCHHE IMPU3HAKOB HMX IPOTCKAHMS,



O3HAKOMJICHUE C TPOAYKIMEH CHUIMKATHOW MPOMBIILICHHOCTH, PEUICHUE
AKCIIEPUMEHTAJIBHBIX 3aJlad Mo TemMe «BaxHeilme HeMeTalibl M HUX
COCIIMHCHUSD.

MeTaJJibl 1 UX COeTUHEHUSA

OO6mrast xapakTepUCTHKA XHUMHUYECKHX DJJIEMEHTOB — METa/UIOB Ha
OCHOBAaHUM HUX TOJOXKeHUd B llepuoguueckol cUCTEME XHUMHYECKUX
sanemenToB JI. 1. MenaeneeBa u crpoeHusi atomoB. CTpOCHHE METAJJIOB.
Meramummueckass CBsI3b W METAUIMYECKas KPUCTAJUIMYECKAs PEMIETKA.
DJEKTPOXMMHUYECKUNA P  HaNpsoKeHUM  MmeTauioB.  dusnueckue u
XUMHUYECKHE CBOMCTBA MeTa/IoB. OO0IHe CrocoObl MOMyYeHUST METAILIOB.
[ToHaTHE O KOpPPO3UM METAJJIOB, OCHOBHBIC CIOCOOBI 3alUTHI HUX OT
koppo3un. CruaBel (CTaylb, YYryH, JIOPAJIIOMHUHHNA, OpoH3a) W UX
MPUMEHEHUE B OBITY U MPOMBIIIICHHOCTH.

[llenounsie MeTamibl: noJiokeHUEe B llepuomnueckor cucreme
xumuuecknx snemeHtoB [l. M. MeHueneeBa, CTpoeHHE HX aTOMOB,
HaxoxJaeHue B mnpupoae. dusnueckue M XUMHUYECKHE CBOMCTBa (Ha
npuMepe HaTpusi U Kanus). OKCHABl UM TUIPOKCHUIBI HATPUS U Kausl.
[IprumeHeHne METOYHbIX METAJUIOB U UX COCIUHEHUM.

[IlemoyHO3EeMENBHBIE METAJJIBI MAarHUM W KaJjbLUMW: TOJOXKECHHUE B
ITepuoguueckoit cucreme xumuueckux 3meMeHToB Jl. M. MeHnneneena,
CTPOEHUE UX aTOMOB, HAXOXJAECHHUE B Ipupoic. PU3NUECKHUE U XUMHUECKHUE
CBOMCTBA MarHus M Kajblusa. BakHeiime coeIuHEHUs KalbIus (OKCHI,
TUAPOKCU/, o). ZKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUSI.

AJOMUHHN: ToJIokeHue B llepuoandeckoil cucTeMe XUMHUYECKUX
sanemeHToB [[. 1. MeHnneneeBa, CTpoeHrUE aTOMa, HaXOXKJICHUE B MPUPOJIE.
dusznyecKue U XUMUUECKHUE CBOMCTBA amtoMUHUSA. AM(POTEpHBIE CBOMCTBA
OKCHJA ¥ TUAPOKCHIA ATFOMUHUS.

Kenezo: monoxenue B Ilepuoandeckor CHUCTEME XHMHYECKUX
sanemeHToB [[. 1. MenneneeBa, CTpoeHrUE aTOMa, HaXOKJICHUE B MPUPOJIE.
du3nyeckue U XUMHUYECKHe CBoMcTBa xeneza. OKCHIbI, TUAPOKCHUIBI U
cosin kenesa (I1) u xenesa (III), ux coctaB, CBOMCTBA U MOJIyYEHUE.

Xumuyeckuii IKCnepumenm:

03HAKOMJICHHE ¢ o0pa3llaMu METAJIOB M CIUIABOB, UX (PU3HUCCKUMH
CBOMCTBaMHU, HU3YYEHUE PE3YJIbTAaTOB KOPPO3UH METALIOB (BO3MOKHO
HCIIOJB30BaHUE  BHUJCOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJICHCTBUS



OKCHJIa KaJblldd W HaTpusi C BOJAOM (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), HCCJICIOBAaHUE CBOWCTB KECTKOM BOJBI, IpoIecca
FOpPEHUsl  kKelle3a B KHUCIOPOAE (BO3MOKHO HCII0JIb30BAHUE
BHUJICOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pPEakKlMil Ha
WOHBI: MarHus, Kajabllvs, allOMUHUS, IMHKA, Keneza (II) u xenesa (II),
menu (I1), HaGmromeHne W omMcaHue MPOLIECCOB OKpalllMBaHUS TUIAMEHU
HOHAMHU HATpWsl, Kalusg ¢ Kajdblusd (BO3MOXKHO HCIIOJb30BaHHUE
BHUJICOMATEPUAIIOB), HCCIIEIOBaHUE aM(OTEPHBIX CBOMCTB THUIPOKCHUA
ATIOMUHUS U TUIPOKCHUIA [IMHKA, PEIICHUE DKCICPUMEHTAIBHBIX 3a7a4 0
TeMe «Baxkneime MeTamibl U MX COCTUHCHUS).

XuMHS M OKPYKAKOLIAS cpeaa

BemecrBa u Marepuansl B TOBCEAHEBHOM JKM3HHM YEJIOBEKA.
be3onacHoe HCMOIB30BAHME BEIIECTB M XUMUYECKUX DPEAKUUN B OBITY.
[lepBas momoIIb MPU XUMHUYECKUX 0KOTAaX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpyKaroleld cpeapl (mpeaeibHas
JOonycTUMasi KoHIeHTpamus BemecTB, naidee — IIJIK). Ponp xumuu B
PEIIEHUN SKOJIOTMYECKUX MTPOOIIEM.

Xumuueckuii Ikcnepumenm:

W3yuyeHHe O0Opa3loB MaTepuajioB (CTEKJIO, CIUIaBbl METAJLIOB,
MOJIMMEPHBIC MaTEPHAITBI).

Mesricnpeomemnuwle céasu

Peanuzanusa MeXnpeaMETHBIX CBA3€d NPU HM3YYEHHUH XUMHUU B 9
KJIACCE OCYILIECTBIISIETCS YEPE3 UCMOJb30BAaHUE KaK OOLIUX €CTECTBEHHO-
HAay4YHbIX TOHSTUM, TaK M TIOHSITUN, SBISIIOIIMXCS CUCTEMHBIMU IS
OTACBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE TOHSTHSA: HAay4yHBIH (hakT, TUIOTE3a,
3aKOH, TEOpHUs, aHalu3, CHUHTE3, KiaccuduKaius, TNepUuOAUIHOCTD,
HaOJIOJICHHE, OKCIEPUMEHT, MOJCIUPOBAaHUE, HU3MEPEHUE, MOJICIIb,
SIBJICHHE, TAPHUKOBBIN 2P (HEKT, TEXHOJIOTHSI, MATEPUAJIBI.

@dusukKa: marepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIUJ,
W30TOIBI,  PaJAUOAKTUBHOCTh,  MOJIEKyJa,  DJICKTPUUYECKUN  3apsii,
MPOBOJAHUKH, TMOJTYNPOBOJHUKHU, JUDJICKTPUKU, (DOTOAIEMEHT, BEIIECTBO,
Telo0, OO0BEM, arperaTHoe COCTOSHHE BEIECTBa, Ta3, PacTBOD,
PacTBOPUMOCTh, KpPHUCTAUIMYECKass PEMIETKA, CIUIaBbl, (U3UUCCKHE



BEJIMYMHBI, SUHUIIBI U3MEPEHHs, KOCMUYECKOE MPOCTPAHCTBO, TUTAHETHI,
3BE3161, CoJHIIE.

buonorus:  QorocunTes, apixanue, Owocdepa, IKOCHCTEMA,
MUHEpaTbHBIC yI00peHwsl, MUKPODJICMEHTHI, MaKpOJJICMEHTHI,
UTaTEeIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPABI, TOPHBIE MOPOJIBI,
TMI0JIC3HBIC HCKOTIaeMbI€, TOTTUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA INTPOI'PAMMBbI
IO XUMMHMHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOy4YCHHs] XUMUHU B €IMHCTBE y4eOHOU
U BOCIHTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C TPaIULIUOHHBIMH
POCCUIICKUMHU COLIMOKYJIbTYPHBIMHU u JTyXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, PUHSTHIMUA B OOIIIECTBE MPAaBWJIAMHU U HOPMaMH TOBEICHUS
U CIOCOOCTBYIOT — IMpolleccaM  CaMOINO3HAaHUSA, CaMOpa3BUTUSA H
COIMAIN3AIMU 00YyYarOIMNXCSl.

JIMYHOCTHBIE pE3yJIbTaThl OTPAXKAOT TOTOBHOCTh OOYYaIOLIUXCS
PYKOBOJICTBOBATbCSI CUCTEMOM IO3UTHBHBIX LEHHOCTHBIX OpPUEHTALUN M
pacUIMpEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMS:

LEHHOCTHOTO  OTHOIIEHUSI K OTEYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M  HAy4YHOMY HACJEAUI0, TOHUMAaHUS  3HA4YEHUs
XUMHUYECKOM HayKd B JKMU3HU COBPEMEHHOTO OOIecTBa, CIOCOOHOCTH
BJIQJIETh JIOCTOBEpHOM HWHPOpMarelt o0 TNEepeOBBIX TOCTHKEHUIX U
OTKpPBITUSX MHUPOBOM M OTEYECTBEHHOM XHMHH, 3aMHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUAX 00 YCTPOICTBE MUpa U OOIIECTBA;

2) rpasKaaHCKOr0 BOCIIUTAHMS:

MPEACTABIICHUS O COIMATBHBIX HOPMaX U MPaBHUIJIaX MEKIUYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTH B
OOILIECTBEHHO TIOJIE3HOM, Y4YEOHO-UCCIIEN0BATENbCKOM, TBOPUYECKOU H
JIPYTUX BHJIAX JAESITEILHOCTH, TOTOBHOCTU K PAa3HOOOpPA3HOW COBMECTHOM
NEATETLHOCTH TIPU BBIMOJHEHUW YYEOHBIX, IMO3HABATEIBHBIX 3ajad,
BBIMIOJTHEHUH XMMHUYECKUX 3KCIIEPUMEHTOB, CO3JAaHUU YUEOHBIX MPOEKTOB,
CTpPEMJICHUS K B3aUMONOHMMAHHUIO U B3aMMOIOMOILIM B MPOLECCE 3TOU
y4eOHOM JeATEeTbHOCTH, TOTOBHOCTH OILICHMBAaTh CBOE TIOBEACHHE U
MOCTYNKHA CBOMX TOBAapHUIIEH C MO3UIMKM HPAaBCTBEHHBIX U MPABOBBIX HOPM
C Y4ETOM OCO3HAHUSA ITOCIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKUE TPEJACTABICHUS O BEIIECTBE M XHMHYECKOU
peaKkiiK, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHUSI HAYKH U



COCTABJISIFOIIME OCHOBY JUIsl TIOHMMAHHsS CYIIHOCTH HAyYHOW KapTUHBI
MUpa, TPEACTAaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
MPUPOIBI, B3AMMOCBS3SIX YEJIOBEKA C TPUPOJTHON CPENIOi, O POJIM XHUMHH B
ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHbIE MOTHUBBI, HaIlpaBJCHHBIE HAa IMOJIYYEHUE HOBBIX
3HAHUM 10 XUMHUH, HEOO0XOoauMble nJisi OOBACHEHHS HaOII0/1aeMbIX
IpOLIECCOB M SIBJICHWH, I[IO3HABAaTelIbHOW, HH(DOpPMAIMOHHOW |
YUTATEIBCKON KYJIbTYPhI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIIBHON PaOOTHI
C y4YeOHBIMH TEKCTaMH, CIPABOYHOM JIUTEPATYPOU, JAOCTYIHBIMH
TEXHUYECKUMU CpeIcTBaMU MH(GOPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpeC K 00YYEHUIO U MTO3HAHUIO, JTF0003HATENbHOCTh, TOTOBHOCTD U
CIIOCOOHOCTh K CamMOOOpa30BaHUIO, TMPOCKTHONW W HCCIEAOBATEIIbCKOM
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABICHHOCTH W YPOBHS
oOyueHus B TaJIbHEHIIIEM;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHHME I[EHHOCTH >KU3HU, OTBETCTBEHHOT'O OTHOIICHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 370pPOBBIM 00Opa3 JKW3HH, OCO3HAHHE
MIOCJICJICTBUIA W HEMPHUATUE BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aJKOTOIS,
HApKOTUKOB,  KypEHHS),  HEOOXOIMMOCTH  COONIOJIEHHUS  IPaBHII
O6e3omacHOCTH TIpU OOpaIeHUH ¢ XMMHYECKUMHU BEIIECTBAMU B OBITY H
peabHOM )KU3HU;

S) Tpy10BOr0 BOCIIMTAHMS:

WHTEpPEC K TPAKTHYECKOMY W3Y4YEHHUIO TIpodeccuii u Tpynaa
pa3NIUYHOrO pOJa, YyBaXEHUE K TPYyIAy U pe3yibTaraMm TPYJI0BOM
NeSATEeTLHOCTH, B TOM YKCJI€ HA OCHOBE MPUMEHEHUSI MPEIMETHBIX 3HAHHM
0 XWMHH, OCO3HAHHBIH BBIOOp HWHIWBHUIyAIbHOW  TPACKTOPHH
MPOJIOJDKEHUST 00pa3oBaHUsS ¢ YYETOM JIMYHOCTHBIX HWHTEPECOB H
CIIOCOOHOCTH K XUMHUHU, OOINECTBEHHBIX HWHTEPECOB M TOTPEOHOCTEH,
yCHEenHOW MPOECCHOHAIBHON JEATEIPHOCTH U PA3BUTHUS HEOOXOIMMBIX
yYMEHUH, TOTOBHOCTH aJIalITUPOBATHLCS B MTPOPECCHOHAIBHOMN Cpelie;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH  IIeIeco00pa3Hoe OTHOIIEHWE K TIPUPOAEC  Kak
WUCTOYHUKY J>KM3HM Ha 3eMJjie, OCHOBE €€ CyIIeCTBOBaHHS, TMOHMMAHHE
IIEHHOCTH 3JI0pPOBOTO U 0Oe30macHOro oOpas3a JKWU3HH, OTBETCTBEHHOE
OTHOIIICHUE K COOCTBEHHOMY (PU3MUECKOMY W TICHXHUYECKOMY 370POBBIO,



OCO3HaHHME IIEHHOCTU COOJIOACHUS MpaBuil 0€30MacHOro MOBEICHUS MpU
paboTe C BeleCTBAMH, a TAKXKE B CUTyallUAX, YIPOXKAIOIINX 30POBBIO U
JKM3HHU JTIOACH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHWA, IMOJIy4aeMble TIpU H3YUYCHUU
XUMHUH, Ui PEIICHUs 3aJay, CBSA3aHHBIX C OKpYKaloled MpUpOIHOM
Cpelloi, JUIsl TOBBIIMICHHUS] YPOBHSI AKOJOTHYECKON KYJIbTYpbl, OCO3HAHUSA
rJ1I00aJIbBHOTO XapakTepa 3KOJOTUYECKUX MPOOJieM M MyTell UX pelIeHHs
MOCPEACTBOM METOJIOB XUMHUM, SKOJOTHYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBaThCS MM B  IIO3HABATEJIbHOM, KOMMYHUKATHUBHONW W
COIIMAJIbHOM MIPaKTHKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MeranpeaIMeTHBIX Pe3yJIbTaTOB BBIJCISIOT 3HAUUMBIC IS
dbopMupoBaHUST MUPOBO33pPEHHUS OOIIEHAYYHBIE MOHATHUS (3aKOH, TEOpus,
NPUHINI, TUNOTE3a, (PakT, cUcTeMa, MPOIECC, IKCHEPUMEHT U APYroeE.),
KOTOpbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpeIMeTax U
MO3BOJISIIOT HAa OCHOBE 3HAHUW U3 JTUX MPEeAMETOB (POPMUPOBATH
IIPEACTABICHHE O LEIOCTHOW HAYYHOM KAPTUHE MHPA, U YHUBEPCAIBHBIC
y4eOHbIC NEeUCTBUS (mo3HaBaTeNbHBIE, KOMMYHHUKAaTUBHBIE,
pETYJISTUBHBIE), KOTOphle 00ecreunBaroT (HOpMUPOBAHHE TOTOBHOCTH K
CaMOCTOATENILHOMY  TUIAHHUPOBAHUIO W OCYIIECTBICHUIO  y4eOHOM
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA

ba3oBble jornueckue aeiicTBU:

YMEHHSI MCIOJb30BaTh NPUEMBI JIOTUYECKOTO MBIIUICHUS TPU
OCBOEHUHU 3HAHUI: PACKPHIBATH CMBICI XUMHUYECKHX MOHSTUH (BBIAEHATH
WX XapaKTepHble MPU3HAKHU, YCTaHABIMBATh B3aUMOCBS3b C JPYTUMU
MOHSATUSIMU ), UCTIOJIB30BATh MOHATHUS JIJI1 OOBSICHEHUS OTAEJIBHBIX (DAKTOB
U SBJICHWM, BBIOMpPATh OCHOBAHUS W KPUTEPUH I KiacCUpUKAIIH
XUMHUYECKUX BEIIECTB U XMMUUYECKUX PEaKIINil, yCTaHABIUBATh MPUUYUHHO-
CJICICTBCHHBIC CBSI3U MEXKIY OOBEKTAMU W3YUYEHUS, CTPOUTH JIOTUUECKHE
paccyxaeHus (MHIAYKTHBHBIC, JACAYKTHUBHBIC, IO aHAJOTHUH), JIeJIaTh
BBIBO/IbI M 3aKJTFOUEHUS;

YMEHHE MPUMEHSTh B MPOIECCe MO3HAHUS MOHATUA (MIPEAMETHBIE U
METaNnpeIMETHBIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMBIC B
XUMHH, TPEOOPa30BhIBATh IIMPOKO MPUMEHSEMbIE B XHMHH MOJICIIbHBIC



MPEACTABICHUS] — XUMHUYECKHM 3HaK (CHUMBOJI 3JIEMEHTA), XHMUYECKas
dbopMmyna U ypaBHEHHE XUMUYECKOW pEaKIMU — MpPHU PEIICHUH y4eOHO-
MO3HABATENIbHBIX 33J1a4, C YYETOM 3TUX MOJECIBHBIX MPEACTABICHHM
BBISIBIIAITD M XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKKM H3y4aeMbIX
O0OBEKTOB — XMMHUYECKHX BEHIECTB M XUMUYECKHUX PEAKIUH, BBISABISTH
oO1ue 3aKOHOMEPHOCTH, PUYNHHO-CIICJICTBEHHBIE CBSA3U U IIPOTUBOPEUHUS
B M3Y4YaeMbIX MPOIIeCcCcaX U SBJICHUSX.

ba3oBble uccienoBaTebcKne 1eiiCTBUS:

YMEHUE UCIOJIb30BaTh IIOCTABJICHHBIE BOMPOCHl B  KauecTBE
MHCTPYMEHTA MO3HAHUS, a TAK)KE€ B KAUeCTBE OCHOBBI JIIsl (POPMUPOBAHUS
TUIIOTE3BI 10 POBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUII;

npuoOpeTeHre  OmblTa MO0 IUIAHUPOBAHHMIO, OpraHU3alUd H
IIPOBEICHUIO YYEHUYECKUX SKCIEPUMEHTOB, YMEHUE HAOII0JaTh 33 XOA0M
mpolecca,  CaMOCTOSITENIbHO ~ TNMPOTHO3MPOBAaTH  €ro  pe3yJibTar,
dopMyinpoBaTh 000OIIEHUS U BBIBOJBI O pe3ysbTaTaM MNPOBEAEHHOIO
OTIbITA, UCCIIEIOBAHMS, COCTABIIATh OTUET O MPOJEIaHHON padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE  BbIOMpATh,  AHAIM3UPOBATH U  HHTEPIPETUPOBATH
MH(POPMAILIMIO Pa3IMYHbIX BUIOB U (POPM IpEACTaBICHHUS, MOTyYaeMyt0 U3
pa3HbIX MCTOYHMKOB (HAy4YHO-TIOMYJISIpHAsL JUTepaTypa XUMHUYECKOTO
CoJlep KaHMsl, CIpaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), KpUTHUUYECKH
OLICHMBATh NPOTUBOPEUHBYIO U HETOCTOBEPHYIO HH(POPMALIUIO;

yMEHUE MPUMEHATHh PAa3JIMYHbIE METOIbl M 3alpOChl IPHU MOUCKE H
orbope MH(POpPMAIMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJUMBIX JIs
BBIMIOJIHEHMsI YYEOHbIX M IO3HABaTEIbHBIX 3a7au OMNPEJEIEHHOTO THIIA,
npuOOpEeTeHNE OMblTa B O0JACTH HCIOJIb30BAHUS HH(POPMALIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJOTUW, OBJIAJ€HHE KYJbTYpOH aKTHUBHOIO
UCIIOJIb30BAHUSI ~ PA3jIUYHBIX TOHUCKOBBIX CHUCTEM, CaMOCTOATEIBHO
BBHIOMpATh ONTHUMAIbHYIO (OopMy TpencTaBieHus uHopmaruu
WUIFOCTPUPOBATh  pelIaeéMble  3aJa4d  HECJIOXHBIMH  CXEMaMH,
TuarpaMMamu, IpyruMu (opmamu rpaduki 1 1X KOMOMHALMSMU;

YMEHHUE HCIOJIb30BaTh W AHAJU3UPOBATh B IpolEecce ydyeOHOU u
UCCIIEIOBATENIbCKOM  AESATeNIbHOCTH ~ HMH(OpMalMI0 O  BIHUSAHUU
IIPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSIHUE
OKPY KarOIIEH NPUPOIHOU CPEBI.



KoMMmyHuKaTHBHBIE YHUBeEPCAJIbHbIE YueOHbIe 1eCTBUA:

YMEHHMS 3aJ1aBaTh BOMPOCH (B X0j€ Auanora u (Win) JUCKYCCHH) TI0
CYLIECTBY 0OCYyXIaeMoil TeMbl, (POPMYIHMpPOBATH CBOM MPEATIOKEHUSI
OTHOCHUTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSL TMPEACTABIATh MOJYyUYEHHbIE PE3yJIbTaThbl MO3HABATEIbHOM
NESATEIbHOCTH B YCTHBIX M MUCBMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIUIO
pPEe3yJbTATOB BBIMOJHEHUS XUMHUYECKOrO JKCIEpUMEHTa (J1abopaTOpHOTO
OmbITa, J1A0OpaTOpHOW pabOTHI MO MCCIEIOBAaHUIO CBOWCTB BEIIECTB,
y4eOHOTO TIPOCKTA);

YMEHHs Y4EOHOIO COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJIIbHOM M HCCIENOBATENbCKOW JESATENIBHOCTH MPU  PEUICHUU
BO3HHUKAIOIIMX TMpOOJIEeM Ha OCHOBE Yyuy€Ta OOUMX HHTEPECOB U
COTJIACOBaHMSI MO3UIUN (0OCYyX JeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBD», KOOPAMHALIUA COBMECTHBIX JCUCTBUMN, OMpPECICHIE KPUTEPUEB
10 OIICHKE Ka4eCTBA BBHIIIOJHEHHON PaOOTHI U IpyTHE).

PeryasiTuBHbIE YHMBeEpPCcAJbHbIE Y4eOHbIE NeCTBUS:

YMEHHE  CaMOCTOSITENIBHO  OMpeNessaTh  LETd  JIeATEIbHOCTH,
IUTAHUPOBATh, OCYIIECTBIATH, KOHTPOJIMPOBATH M TPU HEOOXOTUMOCTU
KOPPEKTUPOBATH CBOIO JIESITEIIBHOCTh, BHIOMpaTh Haubosiee (PG EeKTUBHBIC
CHOCOOBbI peleHUs] yU4eOHBIX M MO3HABATEJIbHBIX 3a]a4, CaMOCTOSATEIbHO
COCTABJISATh WM KOPPEKTUPOBATH MIPEJIOKEHHBIA AIITOPUTM JEUCTBUM NPU
BBITIOJTHEHUH 3aJ]aHUI C YIETOM TMOJIyYeHUS HOBBIX 3HAaHUH 00 M3ydaeMbIX
Oo0BeKTaX — BeHIeCTBaX MW  pEAaKIHsIX, OICHUBATh COOTBETCTBUE
MOJ[yYEHHOT0 pe3yJibTaTa 3asBJICHHOW IIeJId, YMEHHE HCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MpeJjIaraéMble B YCIIOBUHU 3a/IaHUI.

INMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX Pe3yJbTaTOB MO OCBOCHHUIO 0053aTEIHHOTO
CONlepKaHMs,  YCTAHOBJICHHOTO  JaHHOW  deaepalbHON  paboueit
IPOrpaMMoOii, BBIIETSIOT: OCBOEHHBbIE OOYYaIOLIUMUCS Hay4HbIC 3HAHMS,
YMEHHS U CIIOCOObI IeUCTBUH, crielupuuecKkue sl MpeaMeTHON o0acTu
«XuMHUs», BUABI JEATEIBHOCTH MO IMOJyYeHHWI0O HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalny, MpeoOpa3oBaHUI0 M MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX
Y HOBBIX CUTYaIlUsX.

K xoniry o6yuyenus B 8 kjacce npeIMeTHbIe pe3yiabTaTbl Ha 6a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YYAIOIIMXCSl YMEHUM:



pacKpbIBaTh CMBICI OCHOBHBIX XHWMHYECKHUX TOHSITHH: aToM,
MOJIEKYJIa, XUMHUYECKUU DIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BEILECTBO, CMECh (OAHOPOAHASI U HEOAHOPOJIHAsA), BaJEHTHOCTb,
OTHOCUTEJbHAs aTOMHAsT M MOJIEKYJIIpHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBasi JOJISI XUMHUYECKOTO
AJIEeMEHTa B COCIMHEHHM, MOJIAPHBIM 00BEM, OKCHZA, KHUCIIOTAa,
OCHOBAHUE, COJIb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb OKUCIEHUS,
XUMHYECKass peakius, KilacCu(UKalUs peakiui: peaxkiuu
COCIMHEHUS, PEAKIUU PA3JIOKEHHUS, PEaKIIMU 3aMEIIECHUsI, peaKIUn
oOMEHa, 3K30- M JHIOTEPMUYECKUE PEAKIUHU, TEIUIOBON 3(ddexT
peakuuu, SApO aroma, OJJIEKTPOHHBIA CIIOM aTroMma, aTOMHas
opOuTanb, paadyc aTroMa, XHUMHUYECKas CBs3b, TOJISIpHAs U
HEMOoJIsIpHAsE KOBAJICHTHas CBsA3b, MOHHAs CBsI3b, HMOH, KaTHOH,
aHUOH, pacTBOp, MaccoBas JIoJsl BemiecTBa  (MPOLEHTHAas
KOHIIEHTpAIHsi) B pacTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATHI U
MNPUMEHSTh OSTU TIOHATUS TIPU ONHUCAHWUU BEHIECTB M HUX
IIPEBPAILCHU;

HCIIOJIb30BAaTh XUMUYECKYI0 CUMBOJIMKY JIJIsl COCTaBICHUST (pOPMYIT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONpENENATh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OMHApHBIX
COCIMHEHUAX, CTENEHb OKHUCICHUSI JJIEMEHTOB B OWHApHBIX
COCIMHEHUAX, NPUHAJICKHOCTh BEIIECTB K OMNpeaeIEHHOMY
KJIacCy coequHeHud 1o (opmynaMm, BUJ XUMHYECKOW CBSI3U
(KOoBaJIeHTHAs! M HIOHHASI) B HEOPTaHUYECKUX COCTMHECHUSIX;
packpeiBath cMmbich Ilepuoanueckoro 3akona J[. . Menaeneesa:
JNEMOHCTPUPOBATh TMOHUMAHUE TMEPUOJUYECKON 3aBUCUMOCTH
CBOMCTB XMMHMYECKHUX DJIEMEHTOB OT UX IIOJOXKEHUS B
[Teproguyeckoil cucTemMe, 3aKOHOB COXPAHEHUsI MAcChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO Y4Y€HHS, 3aKOHa
ABorazapo;

OMHCHIBATH u XapaKTepru30BaTh TaOJIUYHYIO bopmy
[leproguyeckoid CHCTEMBI XHUMHUYECKHX SJIEMEHTOB: pPa3inyaTh
MOHATUS «rJaBHas moarpymma (A-rpynma)y U «1mo0odHas
noarpynmna (b-rpynmna)y», Manbie U 00JbIINE TEPUOIbI, COOTHOCUTD



0o0O3HaueHusl, KOTOpble HMelTcs B Tadmuie «llepuoguueckas
cuctema xumuueckux osnemeHtoB JI. M. MengeneeBay ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsj siapa, OOIIee YHUCIO 3JIECKTPOHOB U
pacrpejiesieHue UX MO AIEKTPOHHBIM CIOSM);

KJacCU(PUIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOpraHWYeCcKue
BEIIECTBA, XHMMHYECKHE peakiuu (10 YHUCITy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIIOBOMY 3P EKTY);
XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOICTBA
BEIIECTB  PAa3JIMYHbIX  KJACCOB,  MOJTBEpP)KJas  OMHCAHUE
OpuUMEpaMu  MOJIEKYJISIPHBIX ~ YPaBHEHHUH  COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOI'O0 COCTaBa, BO3MOXKHOCTU MPOTEKAHUS XMUMHUYECKHUX
MPEBPAICHUI B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYKO MacChl
BEILECTB, MACCOBYIO JIOJI0 XMMHUYECKOIO 3JIEMEHTa Mo (opmyiie
COCIMHEHHs, MAaCCOBYIO JIOJIIO BEIIECTBAa B PacTBOpPE, MPOBOIUTH
pacy€Thl 1O YPAaBHEHUIO XUMHUUYECKON PEaKInu;

MPUMEHSTH OCHOBHBIE OIEPAIlUU MBICTUTEIBHONU ACSITEIBHOCTH —
aHaJgu3 W CHHTE3, CpaBHEHHE, O00O0O0IIeHHEe, CUCTEMAaTH3allUIo,
KJIacCU(UKAIMIO, BBISBICHUE MPUUYUHHO--CJICJACTBEHHBIX CBSI3EH —
JUISi U3y4YEHUs CBOWCTB BEHIECTB W XMMHYECKHX PEaKIIHi,

€CTECTBEHHO-HAYYHbIE  METOJAbl IO3HAaHUS — HaOJIOJEHUE,
U3MEPEHHE, MOJEIUPOBAHME, OKCIIEPUMEHT (peajpHBll U
MBICJICHHBIN);

CJEIOBaTh ITPAaBWJIAM IIOJIb30BAHUSA XUMHYECKOM TMOCYHAOM U
71a060paTOPHBIM 00OPYJAOBAHHMEM, a TAKXKE MPaBUIaM OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBUU C MHCTPYKLUMSIMHU MO BBIIOJIHEHUIO
71a00paTOPHBIX XUMUYECKHUX OMBITOB MO MOJTYUYEHUIO U COOUPAHUIO
ra3z000pa3HbIX BEIIECTB (BOJAOPOAA U KUCIIOPO/Ia), TPUTOTOBJICHUIO
pacTBOPOB C ONPEICIEHHOW MAacCOBOW [IOJIEM PACTBOPEHHOTO
BEILIECTBA, [IJIAHUPOBATh U MTPOBOJAUTH XUMHUUYECKUE SKCIIEPUMEHTBI
[0 PACHO3HABAHUIO PACTBOPOB WIEJOYEH M KHUCJIOT C MOMOIIbIO
WHJUKATOPOB (J1akmMyc, peHondTaaentH, MeTUIOpaHXK U ApyTrue).



K xonIity o0yueHust B 9 kiacce npeaMeTHbie pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIONTUXCSI YMEHUN:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUECKUX MOHSITUNA: XUMUYECKUM
AJEMEHT, aTOM, MOJIEKYJa, HWOH, KAaTHOH, AaHWOH, IPOCTOE
BEILIECTBO, CJI0KHOE BEILIECTBO, BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCJIEHUS, XUMHYECKas
peakius, XUMMUYeCcKasi CBs3b, TEIUIOBOM 3(PGEKT peakiuu, MOob,
MOJISIDHBI  00BEM, PAcTBOp, DJIEKTPOIUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] JUCCOLMALIMS, PEaKIMd HOHHOTO OOMEHa,
Karanu3aTop, XHMMHYECKOE€  paBHOBecHE, OOpaTuMble U
HEOOpaTUMbIE  PEAKIUH,  OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
pEaKlUMu,  OKHUCIHUTENb,  BOCCTAHOBUTENIb,  OKHUCICHHUE U
BOCCTAHOBJICHUE, aJUIOTPONHUs, aM()OTEPHOCTh, XUMHUECKasl CBS3b
(KOBaJIeHTHasi, HWOHHAsA, MeETaJUIMuecKas), KpUCTaJUIMYecKas
peleéTKka, KOppo3usi METAIIOB, CIUIABbl, CKOPOCTh XUMHUYECKOU
peakuuu, npeaenbHo nomnycrumas konuentpanus [1/IK Beniectsa;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHATUHA U
NPUMEHSTh OTU TIOHSATUS TIPU ONHUCAHUU BEHIECTB M HUX
IIPEBPALLCHUN;

HCIIOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBICHUST (OPMYIT
BEILIECTB ¥ YPABHEHN XMMHYECKUX PEAKIIMM;

ONpPEAEHATh BAJEHTHOCTh M CTENEHb OKHUCICHHS XHUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAIEHKHOCTD
BEIIIECTB K OMpPENeNEHHOMY KJIACCy COEIMHEHUU 1Mo (opMyiam,
BUJI XUMHYECKOU CBsI3U (KOBaJEHTHAsl, HOHHAs, METAJUINYECKasi) B
HEOPraHUYECKUX COCIUHEHUSX, 3apsiJ HOHA MO0 XUMHYECKOU
dbopmyiie, xapakTep cpelbl B BOJHBIX pPacTBOPaX HEOPraHUYECKUX
COCOMHEHUN, THUIl KPUCTAUINYECKOW PEMIETKH KOHKPETHOTO
BEIIIECTBA;

packpbiBaTh cMbIci [lepuoauueckoro 3akona JI. 1. MenneneeBa u
JIEMOHCTPUPOBATH €r0 MMOHUMAHUE: OMUCHIBATh U XapaKTEPU30BAThH
Tabnuunyto (popmy Ilepuomuyeckoil CHUCTEMBI XUMHUYECKHX
AJIEMEHTOB: pa3InyaTh MOHATHS «TJaBHAs moArpymnmna (A-rpymnmna)»
u «mnobounas mnonarpymnmna (b-rpymma)», wmansle u  Oosbine
Nepuoabl, COOTHOCUTH OO0O3HAUYEHHUS, KOTOpPhIE HMEIOTCA B



NEPUOANYECKON TalnMIle, C YHUCIOBBIMU XapaKTEPUCTUKAMMU
CTPOEHMSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsj A1pa,
00I1Iee YUCIIO AJIEKTPOHOB U PACHPECICHNE UX MO0 IIEKTPOHHBIM
CJI0SIM), OOBACHATH OOLIME 3AKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
JIEMEHTOB M HX COCAMHEHUM B Ipelenax MalblX NEpPUOJOB H
IJIABHBIX TOJATPYIII C YYETOM CTPOEHUS UX aTOMOB;
KJIACCU(PUIMPOBATh XMMHUUYECKUE JJIEMEHTbI, HEOPraHUYECKHUE
BEILIECTBA, XHMMHYECKHME peakiuuu ([0 YHUCITy U COCTaBY
YYACTBYIOIIMX B PEAKIMH BEUIECTB, MO TEILUIOBOMY 3(dekTy, mo
U3MEHEHUIO CTENEHEW OKHCICHUSI XUMUUECKHUX HJIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OmME U cHenupuuecKue
XUMUYECKHE CBOMCTBA IMPOCTBIX M  CJOXKHBIX  BEIIECTB,
NOATBEPKIAasi ONUCAHUE IMPUMEPAMU MOJEKYJSIPHBIX UM HMOHHBIX
YPaBHEHUMN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIINN;

COCTABJISAITh YPABHEHHMSI DJIEKTPOIUTUYECKON TUCCOLMALNN KUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIIEHHBIC YPABHECHUS PEaKLUid
MOHHOTO OOMEHa, YypaBHEHHUS peakUui, MOATBEPKAAIOIINX
CYILIECTBOBAHME TEHETHYECKOW CBA3M MEXKIY BEUIECTBAMU
Pa3IMYHBIX KIIACCOB;

packpbpIBaTb  CYLIHOCTb OKHCJIMTEJIbHO-BOCCTAHOBUTEIBHBIX
peaklMii MOCPEICTBOM COCTaBJICHUS JJIEKTPOHHOTO OajaHca 3TUX
peaKuui;

IPOTHO3MPOBAaTh CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HX
CTPOEHUS, BO3MOKHOCTH IPOTEKAHUSI XMMHUUYECKUX NPEBPALLCHUN
B Pa3JIUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl
BEILECTB, MACCOBYIO JIOJIO XMMHUYECKOIO 3JIEMEHTa 1Mo (opmyiie
COEJIMHEHHsI, MACCOBYIO JIOJIF0 BELIECTBA B PacTBOPE, MPOBOJIUTH
pacy€Thl IO YPABHEHUIO XUMUYECKON pPEAKIUY;

COOMIO/IaTh TMpaBWia TMOJH30BAHUS XUMHUYECKOM TOCY/ION U
Ja00paTopHbIM 000pYyJIOBaHUEM, a TaKXKe MpaBuia oOpalleHus ¢
BEILECTBAMHU B COOTBETCTBUMU C MHCTPYKUUSMH MO BBINOJHEHUIO
71a00paTOPHBIX XUMUUECKHUX OMBITOB MO MOTYYCHHUIO U COOMPAHUIO
ra3000pa3HbBIX BENIECTB (aAMMHAKa U YTICKUCIIOTO Ta3a);



NPOBOJNTH PEaKIMH, IMOATBEPKAAIOIINE KAa4eCTBEHHBIN COCTaB
Pa3IUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM TYTEM XJIOPHUJ-,
Opomua-, womua-, kapOoHaT-, ¢ocdar-, cuiaukar-, cyibdar-,
TUAPOKCHUI-MOHBI, KATHOHBl AMMOHHS W HOHBI HM3yYEHHBIX
METaJIJIOB, PUCYTCTBYIOIINE B BOJTHBIX pacTBopax
HEOPTaHUYECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIC OIEPAIMHM MBICTUTCILHON JCATCIHHOCTH —
aHaJgu3 W CHUHTE3, CpaBHEHHE, OO0O0OIIEeHHEe, CUCTEMAaTHU3alIUIo,
BBISIBJICHUE TIPUYMHHO-CJICACTBCHHBIX CBS3CH — JUISI HW3yYCHHUS
CBOMCTB BEIIECTB U XUMHUUYECKUX PEAKIIM, €CTECTBEHHO-HAYYHbIC
METO/Ibl TO3HAHUSI — HAOJIOJCHHE, U3MEPEHUE, MOJIECITUPOBAHHUE,
HKCIIEPUMEHT (PEAJIbHBII U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KounyecTBo 4yacos
Ne HanmeHnoBaHue pa3jeiioB DJIeKTpOoHHbIe (LM (poBbIE)
n/n TeM MPOrpaMMbl Bcero Konrpoubabie IlpakTaeckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pasnen 1. [lepBoHayanbHble XUMUYECKHE TOHATHSA
XuMust — BakHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 ) bubnmnoreka [JOK

' MIPAKTHYECKON EATEIbHOCTH https://m.edsoo.ru/7f41837¢

YeoBeKa

12 BelecTBa n XuMHu4eckue 15 1 bu6mmorexa [IOK

' peakunu https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 20

Pa3nes 2. BaskHelimme npeacTaBuTe Il HEOPraHUYECKUX BellecTB
21 Boznyx. Kucnopoa. Ilonstue 6 bubanoreka [JOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o g 1 bubmuotexa [JOK

' KHCJIOTaxX U COJAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tousitue 06 5 ) 1 bubnmoreka [JOK

' OCHOBaHUAX https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

)4 OCHOBHBIE KJIACChI 1 bubmuorexa [JOK
' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c
Wroro no pazneny 30

Paznen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /[I. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuyeckas cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPearkmumn

[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema

3.1 XHMHYECKUX dieMeHToB /I, U. 7 bubmorexa [JOK
https://m.edsoo.ru/7f41837¢c
Menaene-eBa. CTpoeHue
aToMa
XuMHUecKas CBI3b.
32 OKUCIUTEIHLHO- 8 bubmnorexa [IOK
' https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIBHBIE PEAKITUN
bu6mmorexa [IOK
" 15
TOro 1o pasaey https://m.edsoo.ru/741837¢
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 68

10 [TIPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMel Bcero Kontpoaeubig)  IpakTiieckne o0pa3oBaTebHbIC
padoThI padoThI pecype

Pa3nes 1. BemecTBo 1 XMMHUYecKkHe peakun
11 [ToBTOpeHME U yroyOIeHHe 3SHAHUN 5 | bubnnorexa [JOK

' OCHOBHBIX Pa3IesIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuotexa [JOK

’ peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs TUCCOLUAIIHS. 2 | | bubnuotexa [JOK

’ XHMMHUUYECKHUE PEAKI[UU B PACTBOPAX https://m.edsoo.ru/7f41a636

Hroro no paszneny 17

Pa3nesa 2. HemeTannbl M MX COeIMHEHUS
21 OO1m1ast xapaKTepUCTHKa XUMUYECKHX 4 1 bu6muoreka [JOK

' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636

OO1m1ast xapaKTepuCTHKa XUMUYECKHX

2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [IOK

' pyiL. &P https://m.edsoo.ru/7f41a636)

COEIUHEHUS

2.3 OO01mmas xapakTeprucTUKa XUMUIECKUX 7 1 bubnmoreka [JOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

aneMeHTOB VA-rpymnmsl. A3ot, pochop u
UX COCTMHEHUS

https://m.edsoo.ru/7f41a636

OO01mmas xapakTeprucTUKa XUMUIECKUX

bubnunoreka LIOK

24 IVA- .
BHeMeHT\,OB VA-rpynmet. Yriepon u 8 https://m.edsoo.ru/7141a636
KPEMHHI 1 UX COCTMHECHHUS
Wroro no pazneny 25
Pa3znea 3. Mera/sibl M MX COCIUHEHUA
bubnunoreka LIOK
3.1 7 4
Obmpe cBoficTBa METAIIOR https://m.edsoo.ru/7f41a636
32 Bakueime MeTalibl U UX COSTUHEHUS 16 bubmorexa HOK
https://m.edsoo.ru/7f41a636
Hroro no paszneny 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
41 BemecTsa 1 maTepuansl B KU3HU 3 but6mmoreka [IOK
’ yesoBeKa https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne Tema vpoka Hara uudgpoBbie
n/n P Bcero Kontponsneie| lIpakTHacckne u3y4yeHusi| oOpasoBaTebHbIC
padoThI padoThI pecype
IIpenmer xumuu. Posb xumuu B
1 JKU3HM YeioBeka. Tema u 1 bubmmorexa [IOK
' https://m.edsoo.ru/ff0d210c
BEIIECTBA

) IlonsTHE 0 METOaX MO3HAHUS B 1 bu6anoreka LIOK
XUMUU https://m.edsoo.ru/ff0d227¢
[TpakTuyeckas pabora Ne 1

3 «IIpaBuna paboTsl B 1ab0OpaTOpuu 1 bubmuoteka [IOK
U IpUEMBI 0OpalleHus ¢ https://m.edsoo.ru/ff0d23dc
1abopaTOPHBIM 000PYTIOBAHUEM)

4 YucThele BelecTBa U CMECH. | bubnunorexa LIOK
Cnioco0wI pasfieneHus: cmecei https://m.edsoo.ru/ff0d26ca
[TpaxkTrueckas padota Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa [IOK

8 N PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COJIN)»
but6mmoreka [IOK
6 ATto OJIEK 1
TOMBLH MOICIY IR https://m.edsoo.ru/ff0d2a6¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

XuUMHYeCKUEe JIEMEHTRI. 3HAKU

7 (cMMBOJIBI) XUMUYECKUX bubmmorexa LIOK
https://m.edsoo.ru/ff0d2be8
2JIEMEHTOB
8 IIpocThle U CHOKHBIE BEMIECTBA bubmorexa OK
p B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIIPHOE YUEHUE bubmorexa HOK
YIApHOS ¥ https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
10 BellecTB. XUMu4eckas hopmyiia. bubmmoreka [JOK
BaneHTHOCTh aTOMOB XMMHUYECKHUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOCHUTENBLHAA aTOMHAs Macca.
11 OTHOCUTENbHAST MOJIEKYJIIPHAS bubmorexa HOK
yip https://m.edsoo.ru/ff0d323¢
Macca
12 MaccoBas 10511 XMMHYECKOTO bubmmoteka IIOK
3JIEMEHTAa B COEINHECHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. but6mmorexa [IOK
MognsipHas macca https://m.edsoo.ru/ff0d5230
14 DdU3N4eCKne U XUMUYECKHUE but6mmorexa [IOK
ABJIEHUs. XUMHAYECKasl peaKLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yClIOBHs IPOTEKAHUS bu6muoreka [JOK

XUMHYECKHUX PEaKui

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

3aKoH COXpaHEHUsI MaCChl

bu6nmoreka IIOK

16
BEILIECTB. XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrancnenus Konm4yecTBa, MacChl
17 BEIIIECTBA 110 YPABHEHUSIM bubmorexa [IOK
n YPaBHen https://m.edsoo.ru/f0d5708
XUMHUYECKHUX PEAKITHMA
Kiaccudpukanuss XMMHUIeCKHX
18 €aKIUi (COeTMHEHUS bubmorexa [IOK
peart 5 : https://m.edsoo.ru/f0d3f34
pasIoKeHMs, 3aMeleHUs, 0OMEHA)
M. B. JIoMOHOCOB — y4€HBIH-
19 sHIMKIoneaucT. O6o0IeHe u bubmmorexa LIOK
H T, Hf https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsl 3HAHHHA
KonTponbHnas pabora Nel no teme
20 «BerecTBa U XUMHUYECKHE bubmmorexa [TOK
n https://m.edsoo.ru/ff0d4290
peaKIum
Bo3ayx — cmech razos. CocraB
21 Bo3nyxa. Kucinopong — 3i1eMeHT U bubnmorexa LOK
yxa. p https://m.edsoo.ru/ff0d448e
npocrtoe BeuectBo. O30H
Du3nYeCcKue 1 XUMUIECKHE
” CBOICTBa KHCIIOpOaa (peaKIuu bubnuotexa [JOK
okucieHus, ropeaue). [loustue 06 https://m.edsoo.ru/ff0d4614
OKCHIaX
7 Crioco0bI MOTy4YeHHsI KHCIIOPO/Ia B bubmmoreka [JOK

1ab0opaTOpUH U

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IIPOMBILUIEHHOCTH. [IpuMeHenue
KHCII0pOJa

TennoBoit 3¢ ekt XuMuIecKoi
peaKIyu, TOHSITHE O

24 TEPMOXUMHUYECKOM YpaBHCHUU bubmorexa [IOK
p P ’ https://m.edsoo.ru/fR0d4790
9K30- M SHJOTCPMHYCCKHUX
peaKIMIX
TomnuBo (He(dTh, Yroib U METaH).
25 3arps3HeHue BO3AyXa, CIIOCOOBI bubmorexa [OK
P yxa, https://m.edsoo.ru/ff0d4c4a
€ro NpeaoTBpaIICHUS
[Tpaktuyeckas padora Ne 3 o
26 teme «[lonydyenue u cobupanue bubmuoteka [IOK
KHUCIIOPOJA, U3YUYEHHE ETO https://m.edsoo.ru/ff0d4ae2
CBOMCTBY
Bonxopox — sneMeHT u mpocToe
27 Bemef:)nfo Haxox eHI/IeII: bubmmorexa HOK
' a https://m.edsoo.ru/ff0d4dd0
pupoje
dusznueckre U XUMHUUECKIE
28 cBOMCTBa Bojgopoja. IIpumenenue bubmorexa [IOK
floposa. 1ip https://m.edsoo.ru/ff0d4dd0
BOJZIOpOAA
bubmuoreka [{OK
29 ITougaTue 0 KUCIOTaxX U COIIX
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI moTy4eHus BOAOPO/ia B bubmmoreka [JOK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

naboparopuu

https://m.edsoo.ru/ff0d4dd0

[IpakTuueckas padora Ne 4 o

bu6nmoreka IIOK

31 teMme «Ilonyuenue u codupanne
y pati https://m.edsoo.ru/fR0d4f42

BOJIOPO/Ia, U3YyUEHUE €0 CBOMCTBY

10 MonsipHblii 00bEM Ta30B. 3aKOH Bbu6mmoteka [IOK
ABoraapo https://m.edsoo.ru/ff0d542¢e
Brruncienus o0béMa, KOIHYECTBA

1 BEILECTBA ra3a M0 €ro U3BECTHOMY bubnunoreka LIOK
KOJINYECTBY BELIECTBA WU https://m.edsoo.ru/ff0d55a0
00BEMY
Brruncienus o0bEMOB ra3os 110

34 YPaBHEHHUIO pEaKliu Ha OCHOBE bubmuoteka [IOK
3aK0HA OOBEMHBIX OTHOIIIEHUH https://m.edsoo.ru/ff0d5708
rasoB

35 du3znueckre U XUMHAYECKIE bubmunoreka IIOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 Cocras ocuoBanuii. Ilonsitue 00 but6mmorexa [IOK
MHIAKaTOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pacTBopuTenb.

37 HacpimieHHple 1 HeHACHIIIIEHHBIC but6mmorekxa [IOK

PpacCTBOPHI. MaccoBas gons
BCIIICCTBA B paCTBOPC

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

[IpaxTuueckas padora Ne 5 o
teme «IIpurorosiienue pacTBOpoB

bu6nmoreka IIOK

38
C onpeAeNEHHONM MacCOBOM A0JIEeH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOIO BELIECTBA
39 KonTtponsnast padora Ne2 o teme Bbu6mmoteka [JOK
«Kucnopoa. Bogopona. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiaccupuKanus, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomrydenue u XuMu4ecKue
41 CBOMCTBA KUCJIOTHBIX, OCHOBHBIX U bubmmorexa [TOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
4 OCHOBaHUS: COCTaB, bubnuoreka [{OK
KJaccuukanus, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
43 [lonydyenue u xumMnyeckue bubmuoteka [IOK
CBOICTBa OCHOBAHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTas, but6mmorekxa [IOK
KJaccudukanus, HOMEHKIIATypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue u XumMu4ecKue bu6muoreka [JOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
(cpenune) P Bu6nnorexa [IOK
46 CHOCOOBI MOJTYYCHHUS, XUMHUYECKUE

CBOMCTBA

https://m.edsoo.ru/00ad9474



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

[IpaxTuueckas padora Ne 6.
Pemenne skciepuMeHTAIBHBIX

bub6nmoreka [IOK

47 3aja4 1mo remMe « OCHOBHEIC
A https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTAaHUYECKUX
COETMHEHUIN
['eneTnueckas CBA3b MEXKAY
bubnunoreka LIOK
48 KJIacCaMU HEOPraHUYECKUX
. https://m.edsoo.ru/00ad9a50
COeTUHEHHI
49 O06o011eHre U cucTeMaTu3aus bubnnoreka [JOK
3HAaHUM https://m.edsoo.ru/00ad9cb2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI bubmorexa LOK
on https://m.edsoo.ru/00ad9¢1la
HEOPTraHUYECKUX COCTMHECHUI
[TepBbie MOMBITKY KIacCUpUKAITTT
bubmmoteka IIOK
51 XUMHYECKHX dJIeMeHTOB. IToHsaTHE
https://m.edsoo.ru/00ad9ffa
0 TpyMIax CXOJHBIX 2JIEMEHTOB
[lepronnueckuii 3aKOH U
5) IIepuoanueckas cucrema bubmuoreka [JOK
XAMUYECKHX 351eMeHTOoB J[. 1. https://m.edsoo.ru/00ada52¢
Menneneena
53 Ilepronp!, TPYIIIEL, TOATPYITHE buGnnorexa [IOK
p » TPYHIIBL, Py https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubmmoreka [JOK



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

aTOMHBIX s1ep. M30Tomnbl

https://m.edsoo.ru/00ada342

CTpoeHue AIIEKTPOHHBIX 000JI0UEK
aTOMOB 3JICMEHTOB

bu6nmorexa [IOK

55
Ilepuonnueckoint cucremsr /. . https://m.edsoo.ru/00ada6bbc
Menneneena
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKEHUIO B bubnuorexa [{OK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro
57 3aKOHA JUI Pa3BUTUS HAYKHU U bubmuoteka [IOK
npaktuku. J[. 1. MenaeneeB — https://m.edsoo.ru/00ada96e
Y4EHBIN, TIEJIAroT U TpakIaHuH
58 DIIEeKTPOOTPUIIATETLHOCTH aTOMOB bubmuoreka [IOK
XUMHYECKHUX 3JICMECHTOB https://m.edsoo.ru/00adaab8
but6mmorexa [IOK
59 HMonnas xumMudueckas cBI3b
https://m.edsoo.ru/00adac34
60 KoBanenrtnas nonspHas bubnuorexa [IOK
XUMHUYECKasl CBAI3b https://m.edsoo.ru/00adaab8
61 KoBanenrtnas HenonspHas bubmuoreka [IOK
XUMHUYECKasl CBAI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKHUCICHUS but6mmoreka [IOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

https://m.edsoo.ru/00adae28

63 OKuCIUTEIbHO- | bubnunoreka LIOK
BOCCTaHOBUTEJIbHBIE PEAKLIUU https://m.edsoo.ru/00adb076
bubmuoreka [{OK
4 1
6 OKHCIUTEIN U BOCCTAaHOBUTEIN hitps://m.cdsoo.rw/00adb076
KonTtponsHast padora Ne4 o reme
65 «CtpoeHue aToMa. XUMUYECKast 1 bubmorexa HOK
P ‘ https://m.edsoo.ru/00adb486
CBS3b»
66 PesepBusiit ypok. O6o0mieHue u 1 bubmmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c¢
67 PesepBusiit ypok. O0001IeHuEe U 1 bubnnorexa [JOK
cucTeMaTHu3alus 3HaHui https://m.edso0.ru/00ad9cb2
68 PesepBuslit ypok. O0o01IeHue U | bubnnorexa [JOK
cucTeMaTu3aIus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
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9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
p
Ne Tema ypoka K . Hara nugposeie
n/n Bcero OHTPOILHBIC PAKTHUCCKHE)  yavyenus|| oGpazoBaTebHbIE
padoThI padoThI pecype
[lepnonnueckuii 3aK0H.
| [Iepnonnueckas cucrema | bubnuoreka [IOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59¢
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH Bt LOK
. noinoTexa
2 CBOMCTB XMMUYECKHX HIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJOB
Knaccudukanus u Bub 10K
noInoTeKa
3 HOMEHKJIATypa HEOPTraHUUECKUX 1
https://m.edsoo.ru/00adb7e2
BELIECTB
Bunpr XuMH4ecKou CBI3H U Bu6 110K
noInoTeKa
4 TUIIBI KPUCTAJUTUNYECKUX 1
. https://m.edsoo.ru/00adbac6
peméTox
KonTponsnas pabora Nel no
5 teme «IloBTOpeHue n | |
yriIyOlieHHe 3HaHUH OCHOBHBIX
pas3zennoB Kypca 8 kiaccay



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Krnaccudukanus XuMHIecKux

bu6nmorexa [IOK

6 €aKIMH 110 Pa3JINYHBIM
p p https://m.edsoo.ru/00adbcb0
MpU3HAKaM
ITonsTHE O CKOpOCTH

7 XUMHUecKol peakuuu. [lonstue Bbu6mmoteka [JOK
0 TOMOTE€HHBIX U F€TEPOrEHHBIX https://m.edsoo.ru/00adbe9a
peaKkuusx
ITonsaTHE O XUMHUYECKOM
paBHOBecuu. DakTopswl,

g BIIMAIOIINE HA CKOPOCTh bubnnorexa [JOK
XUMHYECKON peaKiuu 1 https://m.edsoo.ru/00adc28¢c
MOJIOKEHNE XUMHUYECKOTO
paBHOBECHs

9 OKHCIUTEITBHO- bubmnoreka IIOK
BOCCTAaHOBUTEJBbHBIE pEAKLINU https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIIUTHYECKON

10 nucconuanuu. CUIbHBIE U bubmmorexa TOK

) https://m.edsoo.ru/00adcd68
Cl1a0bIe DIIEKTPOIIUTHI
11 HNonnsle ypaBHEHUS peaKIIuii bubmorexa LHOK
yp p https://m.edsoo.ru/00add448
XuMH4yecKre CBOMCTBA KUCIOT U
. bubnuotexa [JOK
12 OCHOBAHUI B CBETE

IpeJCTaBICHUN 00

https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

3JIEKTPOJIUTUYECKON
JUCCOLIAlIU

XUMHUYECKHE CBOUCTBA COJIEH B
CBETe NpecTaBIeHul 00

bubnunoreka LIOK

13
JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add8b2
IUCCOLIAAIIAN
14 ITonsaTue o ruApoOIN3€E CONIEU bubnmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3ALIHS bubnuoreka [IOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «PerieHne sKkcrepuMeHTaJIbLHBIX bubmmorexa OK
p https://m.edsoo.ru/00addbfa
3agauy
KonTtponbHast pabora Ne2 o
17 TeMe «DJIEKTPOJIUTHYECKAs bubmuoteka [IOK
nucconuanusg. XuMu4ecKue https://m.edsoo.ru/00addecO
pEeaKIu B PaCTBOPAX»
OO6mrast XxapakTepucTUKa
18 rajoreHoB. XUMHUYECKUE bubnnorexa [IOK
. ) https://m.edsoo.ru/00addfe2
CBOICTBa Ha IIPUMEPE XJI0pa
Xioposonopond. CongHasa
P P . but6mmoreka [IOK
19 KHCJI0Ta, XUMMHYECKHE CBOMCTBA,

IIOJIyYeHUEe, IPUMEHEHUE

https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

[IpakTuyeckas padora Ne 2 o

20 teme «Ilosyuenue consaHoi bubmorexa HOK
' .. N https://m.edsoo.ru/00ade348
KHUCJIOTBI, U3y4eHUE €€ CBONCTB»
Brruucienust mo ypaBHeHUSIM
21 XUMHUYECKUX peaKLUi, eciiu Bbu6mmoteka [JOK
OJIMH U3 PEArcHTOB J1aH B https://m.edsoo.ru/00ade488
n30bITKE
” OO01as xapakTepucTuKa bubmmoreka [JOK
25eMeHTOB VIA-rpymnmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(BUKALIUN
3 cepsl. Haxoxnenue cepsl u eé bubnnorexa [JOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBoa0pO, CTPOEHHE,
P P P bubmunoreka IIOK
24 ¢bu3nuecKkrue 1 XuMHUYECKHe
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunpl cepbl. CepHasi KHCIIOTA,
25 (bu3nuecKre U XUMUYECKHE Bubmmorexa [IOK
. https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNUE
XUMHUYECKUE PEaKIUH, JeKALNE
%6 B OCHOBE ITPOMBIIIJIEHHOTO bubmuoreka [IOK

croco0a MoJTydeHUsT CEPHOM
KHCIOTHEI. XUMUYECKOE

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

3arpsi3HEHHE OKPYIKAIOIICH
CpCAbl COCAMHCHUAMMU CCPBL

Briuucienne MaccoBoOi 101U

bu6nmorexa [IOK

27
BBIX0/1a IPOAYKTA peaKkL U1 https://m.edsoo.ru/00adec8a
OOm1ast xapaKTEpUCTHKA
aneMeHTOB VA-rpynnsl. A3oT,

28 aCIIPOCTPAHECHUE B IPUPOE buGnuorexa [IOK
Pactipoctp PHPOAE, https://m.edsoo.ru/00adeea6
(hbU3UYECKHE U XUMHUYECKUE
CBOMCTBa
AMMHuak, ero puznueckue u

29 XHUMHUYECKHE CBOMCTBA bubmmorexa [OK

’ https://m.edsoo0.ru/00adf004
MOJTyYeHue U TPUMEHEHUE
[IpaxTnueckas padorta Ne 3 o
bu6nmorexa LIOK
30 teMe «Ilonyyenne ammuaxka,
. https://m.edso00.ru/00adf180
W3y4YEHHUE e€ro CBOMCTBY»
A3oTHas KHucnoTa, e€
31 ¢bu3nyeckre 1 XUMHYECKHE bubnmorexa LHOK
. https://m.edsoo.ru/00adf306
CBOMCTBa
Hcnonbs3oBanre HUTPATOB U
coJieli aMMOHMS B KQ4ECTBE
. bubmuoreka [{OK
32 MUHEPAIbHBIX YI00pEeHU.

XHUMUYECKOE 3arpsi3HEHUE
OKpYKarollleu cpebl

https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

COCIAMHCHUAMHU a30Ta

dochop. Oxeun dochopa (V) u
dbocdopHas Kuciora,

bu6nmorexa [IOK

33
¢bu3nvecKre 1 XUMHUECKUE https://m.edsoo.ru/00adf68a
CBOMCTBA, IOJIy4YCHUE
Hcnonp3oBanue GocaToB B
34 KaueCTBE MUHEPAIbHBIX bubmmoreka [JOK
ynobpeHuii. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpebl hochaTamMu
VYrnepoa, pacnpocTpaHEeHHUE B
35 apu 1(3),2[6 g)I/ISI/II‘)leCKII)/Ie u bubnuorexa [IOK
PHpOAE, . https://m.edsoo.ru/00adfd9c
XUMUYECKHUE CBOWCTBA
Oxkcupl yraepoja, ux
(bu3MYeCcKre U XUMHUYECKUE
. bubmmoteka IIOK
36 CBOMCTBA. DKOJIOTHYECKHE
https://m.edsoo.ru/00adfebe
poOJIeMBbI, CBSI3aHHBIE C
okcuoM yriepona (IV)
37 VYronbHasg KUCIIOTA U €€ COMU bubmorexa [IOK
https://m.edso00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o
18 teme "llosrydeHue yriexkuciaoro bu6muoreka [JOK

raza. KauecTBeHHas peakuus Ha
KapOoHart-uon"

https://m.edsoo.ru/00ae027¢



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

[TepBoHayabHBIE TOHATHUS 00

bu6nmorexa [IOK

39 OpPraHUYEeCKHUX BeEIIEeCTBax KakK O
p https://m.edsoo.ru/00ae054¢
COCIMHEHUSIX YIJIepoaa
. bubnuorexa [JOK
40 Kpemuuii u ero coeguHeHus
https://m.edsoo.ru/00ae080a
[IpakTuueckas padbora Ne 5.
41 Perenue skcniepuMeHTATBHBIX bubnnorexa [JOK
3aja4 no teMe «BaxkHenme https://m.edsoo.ru/00ac0bf2
HEMETAJIBI U UX COCIUHEHUS
KonTponbnas padora Ne3 no
. bu6mmoteka IIOK
42 TeMe «Bakaenme HeMeTaJUTbl 1
https://m.edsoo.ru/00ac0el8
HX COCTMHECHUS
OO1as xapakTepucTUKa
XHUMHYECKHUX 3JIEMEHTOB —
43 MeTaJuI0B. MeTajuinueckas CBs3b bubnuoreka [{OK
U METallInJyecKas https://m.edsoo.ru/00ael103e
KPUCTAJUIMYECKasl PELIETKA.
dusnueckue CBOMCTBA METAIIOB
XnMHUyeckre CBOMCTBA
. bubnuotexa [JOK
44 METAJUIOB. DIIEKTPOXUMUYECKAN
o https://m.edsoo.ru/00acl156
pAI HAPSKEHUN METaJIOB
45 O6mue cnocoObl MOTy4YeHUS bubmuoreka [IOK

meTatoB. CIUIaBbl.

https://m.edsoo.ru/00ael 156



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

Boluncnenus no ypaBHEHUsIM
XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB COJIEPIKUT

puMecu
bu6 OK
46 [ToHsiTHE O KOPPO3UU METAILIIOB ubsmorexa Il
https://m.edsoo.ru/00ae1278
bubnunoreka LIOK
47 eJ10 € MeTal
Ienotrere MeTaub https://m.edsoo.ru/00ac14b2
43 OKcuIbI ¥ TUAPOKCUIBI HATPUS U bubnunoreka LIOK
Kanus https://m.edsoo.ru/00aec14b2
49 [IlenouHO3eMENbHBIE METAILIIBI — bubnuoreka [{OK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael5e8
50 Baxueiimme coequHEHNS bu6nmorexa LIOK
KaJIbIUS https://m.edsoo.ru/00ael5e8
51 O06o001meHre U CHCTEMaTH3aIIHS
3HAHHUH
5 JKEcTKOCTh BOJBI U CITOCOOBI €€ but6mmorekxa [IOK
YCTpaHEHUs https://m.edsoo.ru/00ac1886
IIpakTuyeckas padora Ne 6 1o
53 teme "KEcTKocTh BOJIBI U Bubmmorexa [IOK
.. ! " https://m.edsoo.ru/00aclae8
METO/bI €€ yCTPaHEeHUS
54 AnroMuHUN bubmuorexa [{OK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

https://m.edsoo.ru/00aelc64

55 AmMdoTepHbIe CBOMCTBA OKCHIA bubmmoreka [JOK
U TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [{OK
56 XKeneso 1
https://m.edsoo.ru/00ac1d86
57 Okcupl, THIAPOKCUIBI U COJTH bubmmorexa [JOK
xenesa (I1I) u sxenesza (11I) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3AIUS
3HAHUU
ITpakTuueckas padora Ne 7.
59 Pemrenue skcnepuMeHTaNbHBIX bubnnorexa [JOK
3a7a4 1o Teme «BakHelmue https://m.edsoo.ru/00ae3de8
METAJITBI U UX COCTUHCHUSD)
Brrurcnenus mo ypaBHEHUSM
XUMHUYECKUX PEAKLUH, €CIIH
OJIMH M3 PEarcHTOB JaH B
but6mmorexa [IOK
60 M30BITKE W COJEPIKUT
https://m.edsoo.ru/00ael1750
npuMecH. BerancneHus
MacCcOBOH JOJH BBIXOJa
MPOJYKTa peakiuu
61 O060061IeHre U cucTeMaTH3alus

3HAHUH



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

KonrtponsHas padora Ne4 o

62 TeMe « BaxkHelre MeTaibl 1 1
UX COCIUHEHUS
63 BemectBa u marepuassi B | bubmmoreka [JOK
MOBCEIHEBHON XU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arpsi3sHEHUE 1 bubmmoreka [JOK
OKpY’Karolllen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHun 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O00011eHNE U 1 bubmuoteka [IOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0001IeHNE U 1 bubmuoteka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c¢
68 PesepBHblil ypok. O600meHne u | bubmuoteka [IOK
cucTeMaTu3alus 3HaHu! https://m.edso0.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus, 9 xknace/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,

AxkumonepHoe o6mectBo «M3mgarensctBo «IIpocBemienue»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPChI

CETHU UHTEPHET






